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CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application claims priority of Application Serial No. 60/184715, filed 2000 
5 February 24; Serial No. 60/184,725, filed 2000 February 24; Serial No. 60/184,712, filed 2000 
February 24; Serial No. 60/184,606, filed 2000 February 24; Serial No. 60/184,602, filed 2000 
February 24; Serial No. 60/184,604, filed 2000 February 24; Serial No. 60/184822, filed 2000 
February 24; Serial No. 60/184,710, filed 2000 February 24; Serial No. 60/184,689, filed 2000 
February 24; Serial No. 60/184,690, filed 2000 February 24; Serial No. 60/184,716, filed 2000 
10 February 24, each of which is hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The present invention relates generally to the fields of genetics and cellular and 
molecular biology. More particularly, the invention relates to novel G protein coupled 
15 receptors, to polynucleotides that encode such novel receptors, to reagents such as antibodies, 
probes, primers and kits comprising such antibodies, probes, primers related to the same, and to 
methods which use the novel G protein coupled receptors, polynucleotides or reagents. 

BACKGROUND OF THE INVENTION 

20 The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface 

receptors which are characterized by an ammo-terminal extracellular domain, a carboxyl- 
terminal intracellular domain, and a serpentine structure that passes through the cell membrane 
seven times. Hence, such receptors are sometimes also referred to as seven transmembrane 
(7TM) receptors. These seven transmembrane domains define three extracellular loops and 

25 three intracellular loops, in addition to the amino- and carboxy- terminal domains. The 
extracellular portions of the receptor have a role in recognizing and binding one or more 
extracellular binding partners (e.g., ligands), whereas the intracellular portions have a role in 
recognizing and communicating with downstream molecules in the signal transduction cascade. 
The G protein-coupled receptors bind a variety of ligands including calcium ions, 

30 hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and even 
photons, and are important in the normal (and sometimes the aberrant) function of many cell 
types. [See generally Strosberg, Eur. J. Biochem. 196: 1-10 (1991) and Bohm et al., Biochem J. 
322: 1-18 (1997).] When a specific ligand binds to its corresponding receptor, the ligand 
typically stimulates the receptor to activate a specific heterotrimeric guanine-nucleotide-binding 

35 regulatory protein (G-protein) that is coupled to the intracellular portion of the receptor. The G 
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protein in turn transmits a signal to an effector molecule within the cell, by either stimulating or 
inhibiting the activity of that effector molecule. These effector molecules include adenylate 
cyclase, phospholipases and ion channels. Adenylate cyclase and phospholipases are enzymes 
that are involved in the production of the second messenger molecules cAMP, inositol 

5 triphosphate and diacyglycerol. It is through this sequence of events that an extracellular ligand 
stimuli exerts intracellular changes through a G protein-coupled receptor. Each such receptor 
has its own characteristic primary structure, expression pattern, ligand-binding profile, and 
intracellular effector system. 

Because of the vital role of G protein-coupled receptors in the communication between 

10 cells and their environment, such receptors are attractive targets for therapeutic intervention, for 
example by activating or antagonizing such receptors. For receptors having a known ligand, the 
identification of agonists or antagonists may be sought specifically to enhance or inhibit the 
action of the ligand. Some G protein-coupled receptors have roles in disease pathogenesis (e.g., 
certain chemokine receptors that act as HIV co-receptors may have a role in AIDS 

15 pathogenesis), and are attractive targets for therapeutic intervention even in the absence of 
knowledge of the natural ligand of the receptor. Other receptors are attractive targets for 
therapeutic intervention by virtue of their expression pattern in tissues or cell types that are 
themselves attractive targets for therapeutic intervention. Examples of this latter category of 
receptors include receptors expressed in immune cells, which can be targeted to either inhibit 

20 autoimmune responses or to enhance immune responses to fight pathogens or cancer; and 

receptors expressed in the brain or other neural organs and tissues, which are likely targets in the 
treatment of mental disorder, depression, bipolar disease, or other neurological disorders. This 
latter category of receptor is also useful as a marker for identifying and/or purifying (e.g., via 
fluorescence-activated cell sorting) cellular subtypes that express the receptor. Unfortunately, 

25 only a limited number of G protein receptors from the central nervous system (CNS) are known. 
Thus, a need exists for G protein-coupled receptors that have been identified and show promise 
as targets for therapeutic intervention in a variety of animals, including humans. 

SUMMARY OF THE INVENTION 

30 The present invention relates to an isolated nucleic acid molecule that comprises a 

nucleotide sequence that encodes a polypeptide comprising an amino acid sequence homologous 
to sequences selected from the group consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220 ? or a 
fragment thereof. The nucleic acid molecule encodes at least a portion of nGPCR-x. In some 
embodiments, the nucleic acid molecule comprises a sequence that encodes a polypeptide 

35 comprising a sequence selected from the group consisting of SEQ ID NO: 1 1 1 to SEQ ID 
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NO:220, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises a 
sequence homologous to a sequence selected from the group consisting of SEQ ID NO:l to SEQ 
ID NO:l 10, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises 
a sequence selected from the group consisting of SEQ ED NO:l to SEQ ED NO:l 10, and 
5 fragments thereof. 

According to some embodiments, the present invention provides vectors which comprise 
the nucleic acid molecule of the invention. In some embodiments, the vector is an expression 
vector. 

According to some embodiments, the present invention provides host cells which 
10 comprise the vectors of the invention. In some embodiments, the host cells comprise expression 
vectors. 

The present invention provides an isolated nucleic acid molecule comprising a 
nucleotide sequence complementary to at least a portion of a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:l 10, said portion comprising at least 10 nucleotides. 

15 The present invention provides a method of producing a polypeptide comprising a 

sequence selected from the group consisting of SEQ ED NO:l 1 1 to SEQ ID NO:220, or a 
homolog or fragment thereof. The method comprising the steps of introducing a recombinant 
expression vector that includes a nucleotide sequence that encodes the polypeptide into a 
compatible host cell, growing the host cell under conditions for expression of the polypeptide 

20 and recovering the polypeptide. 

The present invention provides an isolated antibody which binds to an epitope on a 
polypeptide comprising a sequence selected from the group consisting of SEQ ID NO: 11 1 to 
SEQ ID NO:220, or a homolog or fragment thereof. 

The present invention provides an method of inducing an immune response in a mammal 

25 against a polypeptide comprising a sequence. selected from the group consisting of SEQ ED 
NO:l 1 1 to SEQ ED NO:220, or a homolog or fragment thereof. The method comprises 
administering to a mammal an amount of the polypeptide sufficient to induce said immune 
response. 

The present invention provides a method for identifying a compound which binds 
30 nGPCR-x. The method comprises the steps of contacting nGPCR-x with a compound and 
determining whether the compound binds nGPCR-x. 

The present invention provides a method for identifying a compound which binds a 
nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting said 
nucleic acid molecule encoding nGPCR-x with a compound and detenxuning whether said 
35 compound binds said nucleic acid molecule. 
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The present invention provides a method for identifying a compound which modulates 
the activity of nGPCR-x. The method comprises the steps of contacting nGPCR-x with a 
compound and determining whether nGPCR-x activity has been modulated. 

The present invention provides a method of identifying an animal homo log of nGPCR-x. 

5 The method comprises the steps screening a nucleic acid database of the animal with a sequence 
selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO: 1 10, or a portion thereof and 
determining whether a portion of said library or database is homologous to said sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 110, or portion thereof. 

The present invention provides a method of identifying an animal homo log of nGPCR-x. 

10 The methods comprises the steps screening a nucleic acid library of the animal with a nucleic 

acid molecule having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 1 10, or a portion thereof; and determining whether a portion of said library or database is 
homologous to said sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: l 10, or a portion thereof. 

15 Another aspect of the present invention relates to methods of screening a human subject 

to diagnose a disorder affecting the brain or genetic predisposition therefor. The methods 
comprise the steps of assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 
least one nGPCR-x that is expressed in the brain. The nGPCR-x comprise an amino acid 

20 sequence selected from the group consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220, and allelic 
variants thereof. A diagnosis of the disorder or predisposition is made from the presence or 
absence of the mutation. The presence of a mutation altering the amino acid sequence, 
expression, or biological activity of the nGPCR-x in the nucleic acid correlates with an 
increased risk of developing the disorder. 

25 The present invention further relates to methods of screening for a nGPCR-x hereditary 

mental disorder genotype in a human patient. The methods comprise the steps of providing a 
biological sample comprising nucleic acid from the patient, in which the nucleic acid includes 
sequences corresponding to alleles of nGPCR-x. The presence of one or more mutations in the 
nGPCR-x allele is indicative of a hereditary mental disorder genotype. 

30 The present invention provides kits for screening a human subject to diagnose mental 

disorder or a genetic predisposition therefor. The kits include an oligonucleotide useful as a 
probe for identifying polymorphisms in a human nGPCR-x gene. The oligonucleotide 
comprises 6*50 nucleotides in a sequence that is identical or complementary to a sequence of a 
wild type human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one 

35 sequence difference selected from the group consisting of a nucleotide addition, a nucleotide 
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deletion, or nucleotide substitution. The kit also includes a media packaged with the 
oligonucleotide. The media contains information for identifying polymorphisms that correlate 
with mental disorder or a genetic predisposition therefor, the polymorphisms being identifiable 
using the oligonucleotide as a probe. 

5 The present invention further relates to methods of identifying nGPCR-x allelic variants 

that correlates with mental disorders. The methods comprise the steps of providing biological 
samples that comprise nucleic acid from a human patient diagnosed with a mental disorder, or 
from the patient's genetic progenitors or progeny, and detecting in the nucleic acid the presence 
of one or more mutations in an nGPCR-x that is expressed in the brain. The nGPCR-x 

10 comprises an amino acid sequence selected from the group consisting of SEQ ID NO:l 1 1 to 
SEQ ED NO:220, and allelic variants thereof. The nucleic acid includes sequences 
corresponding to the gene or genes encoding nGPCR-x. The one or more mutations detected 
indicate an allelic variant that correlates with a mental disorder. 

The present invention further relates to purified polynucleotides comprising nucleotide 

15 sequences encoding alleles of nGPCR-x from a human with mental disorder. The 

polynucleotide hybridizes to the complement of a sequence selected from the group consisting 
of SEQ ID NO: 1 to SEQ ID NO: 1 1 0 under the following hybridization conditions: (a) 
hybridization for 16 hours at 42°C in a hybridization solution comprising 50% formamide, 1% 
SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 minutes at 60° C in a wash 

20 solution comprising O.lx SSC and 1% SDS. The polynucleotide that encodes nGPCR-x amino 
acid sequence of the human differs from a sequence selected from the group consisting of SEQ 
ID NO: 1 1 1 to SEQ ID NO:220 by at least one residue. 

The present invention also provides methods for identifying a modulator of biological 
activity of nGPCR-x comprising the steps of contacting a cell that expresses nGPCR-x in the 

25 presence and in the absence of a putative modulator compound and measuring nGPCR-x 

biological activity in the cell. The decreased or increased nGPCR-x biological activity in the 
presence versus absence of the putative modulator is indicative of a modulator of biological 
activity. 

The present invention further provides methods to identify compounds useful for the 
30 treatment of mental disorders. The methods comprise the steps of contacting a composition 
comprising nGPCR-x with a compound suspected of binding nGPCR-x. The binding between 
nGPCR-x and the compound suspected of binding nGPCR-x is detected. Compounds identified 
as binding nGPCR-x are candidate compounds useful for the treatment of mental disorder. 
Compounds identified as binding nGPCR-x may be further tested in other assays including, but 
35 not limited to, in vivo models, in order to confirm or quantitate their activity. 

5 
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The present invention further provides methods for identifying a compound useful as a 
modulator of binding between nGPCR-x and a binding partner of nGPCR-x. The methods 
comprise the steps of contacting the binding partner and a composition comprising nGPCR-x in 
the presence and in the absence of a putative modulator compound and detecting binding 

5 between the binding partner and nGPCR-x. Decreased or increased binding between the 

binding partner and nGPCR-x in the presence of the putative modulator, as compared to binding 
in the absence of the putative modulator is indicative a modulator compound useful for the 
treatment of a related disease or disorder. Compounds identified as modulating binding between 
nGPCR-x and a nGPCR-x binding partner may be further tested in other assays including, but 

10 not limited to, in vivo models, in order to confirm or quantitate their activity as modulators. 

Another aspect of the present invention relates to methods of purifying a G protein from 
a sample containing a G protein. The methods comprise the steps of contacting the sample with 
an nGPCR-x for a time sufficient to allow the G protein to form a complex with the nGPCR-x; 
isolating the complex from remaining components of the sample; maintaining the complex 

15 under conditions which result in dissociation of the G protein from the nGPCR-x; and isolating 
said G protein from the nGPCR-x. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Definitions 

20 Various definitions are made throughout this document. Most words have the meaning 

that would be attributed to those words by one skilled in the art. Words specifically defined 
either below or elsewhere in this document have the meaning provided in the context of the 
present invention as a whole and as are typically understood by those skilled in the art. 

"Synthesized" as used herein and understood in the art, refers to polynucleotides 
25 produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized DNA 
sequences are therefore produced entirely by chemical means, and "partially" synthesized DNAs 
embrace those wherein only portions of the resulting DNA were produced by chemical means. 

By the term "region" is meant a physically contiguous portion of the primary structure of 
a biomolecule. In the case of proteins, a region is defined by a contiguous portion of the amino 
30 acid sequence of that protein. 

The term "domain" is herein defined as referring to a structural part of a biomolecule 
that contributes to a known or suspected function of the biomolecule. Domains may be co- 
extensive with regions or portions thereof; domains may also incorporate a portion of a 
biomolecule that is distinct from a particular region, in addition to all or part of that region . 
35 Examples of GPCR protein domains include, but are not limited to, the extracellular {i.e., N- 

6 
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terminal), transmembrane and cytoplasmic (i.e., C-terminal) domains, which are co-extensive 
with like-named regions of GPCRs; each of the seven transmembrane segments of a GPCR; and 
each of the loop segments (both extracellular and intracellular loops) connecting adjacent 
transmembrane segments. 

5 As used herein, the term "activity" refers to a variety of measurable indicia suggesting or 

revealing binding, either direct or indirect; affecting a response, i.e. having a measurable affect 
in response to some exposure or stimulus, including, for example, the affinity of a compound for 
directly binding a polypeptide or polynucleotide of the invention, or, for example, measurement 
of amounts of upstream or downstream proteins or other similar functions after some stimulus or 

10 event. 

Unless indicated otherwise, as used herein, the abbreviation in lower case (gpcr) refers to 
a gene, cDNA, RNA or nucleic acid sequence, while the upper case version (GPCR) refers to a 
protein, polypeptide, peptide, oligopeptide, or amino acid sequence. The term "nGPCR-x" 
refers to any of the nGPCRs taught herein, while specific reference to a nGPCR (for example 
1 5 nGPCR-2073) refers only to that specific nGPCR. 

As used herein, the term "antibody" is meant to refer to complete, intact antibodies, and 
Fab, Fab', F(ab)2, and other fragments thereof. Complete, intact antibodies include monoclonal 
antibodies such as murine monoclonal antibodies, chimeric antibodies and humanized 
antibodies. 

20 As used herein, the term binding" means the physical or chemical interaction between 

two proteins or compounds or associated proteins or compounds or combinations thereof. 
Binding includes ionic, non-ionic, Hydrogen bonds, Van der Waals, hydrophobic interactions, 
etc. The physical interaction, the binding, can be either direct or indirect, indirect being through 
or due to the effects of another protein or compound. Direct binding refers to interactions that 

25 do not take place through or due to the effect of another protein or compound but instead are 
without other substantial chemical intermediates. Binding may be detected in many different 
manners. As a non-limiting example, the physical binding interaction between a nGPCR-x of 
the invention and a compound can be detected using a labeled compound. Alternatively, 
functional evidence of binding can be detected using, for example, a cell transfected with and 

30 expressing a nGPCR-x of the invention. Binding of the transfected cell to a ligand of the 
nGPCR-x that was transfected into the cell provides functional evidence of binding. Other 
methods of detecting binding are well known to those of skill in the art. 

As used herein, the term "compound" means any identifiable chemical or molecule, 
including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, or nucleic acid, 

35 and such compound can be natural or synthetic. 

7 
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As used herein, the «erm "complementary" refers to Watson-Crick basepairing between 
nucleotide units of a nucleic acid molecule. 

As used herein, the term "contacting" means bringing together, either dtrectly or 
indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention, Tb. polypeptide or polynucleotide can be in any number of buffers, salts, solutions 
« Contacting includes, for example, placing the compound into a beaker, microtiter plate cell 
culture flask, or a microarray, such as a gene chip, or the like, which contains the nuclerc acrd 
molecule, or polypeptide encoding the nGPCR or fragment thereof. 

As used herein, the phrase "homologous nucleotide sequence," or "homologous ammo 
acid sequence," or variations thereof, refers to sequences characterized by a homology, at the 
nucleotide level or ammo acid level, of at leas, the specified percentage. Homologous 
nucleotide sequences include tirose sequences coding for isofonns of proteins. Such — 
can be expressed in different tissues of me same organism as a result of, for example, alternative 
splicing of RNA. Alternatively, isofonns can be encoded by different genes. Homologous 
nucleotide sequences include nudeotide sequences encoding for a protein of a species other than 
humans, including, b„, no, limited to, mammals. Homologous nucleotide sequences also 
include, bu, are no, limited ,o, naturally occurring allelic variations and mutations of the 
nucleotide sequences se, forth herein. A homologous nucleotide sequence does no,, however, 
include the nucleotide sequence encoding other known GPCRs. Homologous anuno acd 
sequences include those amino acid sequences which contain conservative ammo acd 
substitutions and which po lyP eptides have the same binding andMr activity. A homolog ot* 
amino acid sequence does no,, however, include the amino acid sequence encodmg omer known 
GPCRs Percent homology can be determined by, for example, the Gap program (Wtsconsm 
Sequence Analysis Package, Version 8 for Unix, Genetics Compu«er Group, Universtty 
, Research Park, Madison WD, using the default settings, which uses the algonthm o Snu,h and 
' wa,erman (Adv. A PP I. Mam., 1981, 2, 482-489, which is incorpora,ed herem by reference 

entirety). . . A 

As used herein, the term "isolated" nucleic acd molecule refers to a nucletc acd 
molecule (DNA or RNA) tha, has been removed torn i,s native environment Examples of 
,„ isolated nucletc acid molecules include, bu, are no, limited ,o, recomburan, DNA — 
confined in a veCor, recombman, DNA molecules mamtained in a heterologous host ce, , 
lally or substantially purified nucleic acid molecules, and synthetic DNA or RNA moiecules. 

As used herein, the terms "modulates" or "modifies" means an increase or decrease m 
the amount quality, or effect of a particular activity or prolein. 
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As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues 
which has a sufficient number of bases to be used in a polymerase chain reaction (PCR). This 
short sequence is based on (or designed from) a genomic or cDNA sequence and is used to 
amplify, confirm, or reveal the presence of an identical, similar or complementary DNA or RNA 
5 in a particular cell or tissue. Oligonucleotides comprise portions of a DNA sequence having at 
least about 10 nucleotides and as many as about 50 nucleotides, preferably about 15 to 30 
nucleotides. They are chemically synthesized and may be used as probes. 

As used herein, the term "probe" refers to nucleic acid sequences of variable length, 
preferably between at least about 10 and as many as about 6,000 nucleotides, depending on use. 
10 They are used in the detection of identical, similar, or complementary nucleic acid sequences. 
Longer length probes are usually obtained from a natural or recombinant source, are highly 
specific and much slower to hybridize than oligomers. They may be single- or double-stranded 
and carefully designed to have specificity in PCR, hybridization membrane-based, or ELISA- 
like technologies. 

1 5 The term "preventing" refers to decreasing the probability that an organism contracts or 

develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially alleviating 
or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing or 

20 contributing to the abnormal condition. A therapeutic effect relieves to some extent one or more 
of the symptoms of the abnormal condition. In reference to the treatment of abnormal 
conditions, a therapeutic effect can refer to one or more of the following: (a) an increase in the 
proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., slowing or stopping) of 
cell death; (c) inhibition of degeneration; (d) relieving to some extent one or more of the 

25 symptoms associated with the abnormal condition; and (e) enhancing the function of the 

affected population of cells. Compounds demonstrating efficacy against abnormal conditions 
can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an organism 
that deviates from their normal functions in that organism. An abnormal condition can relate to 

30 cell proliferation, cell differentiation, cell signaling, or cell survival. An abnormal condition 

may also include obesity, diabetic complications such as retinal degeneration, and irregularities 
in glucose uptake and metabolism, and fatty acid uptake and metabolism. 

Abnormal cell proliferative conditions include cancers such as fibrotic and mesangial 
disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, diabetes 

35 mellitus, and inflammation. 
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Abnormal differentiation conditions include, bu. are no. limited to, neurodegenerative 
disorder,, slow wound healing rates, and slow tissue grafting healing rates. Abnormal cell 
signaling conditions include, bu. are no, Umited to, psychiatric disorders involvtng excess 

neurotransmitter activity. 

Abnormal cell survtval conditions may also relate to conditions in whtch programmed 
ce„ death (apoptosis) pathways are activated or abrogated. A number of protein kinases are 
associated wtth the apoptosis pathways. Aberrahons in the function of any one of the pro.eut 
kinases could lead to cell immortality or premature cell death. 

The term "adrrdnistering" relates to a method of incorporating a compound mto c lis 
,„ tissues of an organism. The abnormal condition can be prevented or treated when *e ce^s , „ 
, iss ues of the organism exist within dte orgamsm or omside of me orgamsm. C>ls easting 
outside the organism can be maintained or grown in ceU culture dishes. For cells harbored 
within the organism, many technics exist in <he ar„o administer compounds, mc ludmg *u, 
no, limited to, oral, parenteral, dermal, injection, and aerosol applications. For cells out tde f 
15 the organism, multiple techniques exist in the art to administer the compounds, mclu utg (bu, 
no, .led to) cell objection .echniques, reformation techniques and earner ,e» 

The abnormal condition can afco be prevented or tiea^d by administer a compound to 
a^oupofcellshavmganaberrationmasignaltrar.ductionpathway.oanorgamsm. The 

M is preferably a mouse, ra,, rabbi, guinea pig or goat, more preferably a monkey or ape, and mos, 

" tefera By "cation" i, is mean, increased numbers of DNA or RNA in a ceU compared 
withnormalcells. "Amplification" as it refers to RNA can be the detectable ^ eSen °^^^j^ a 
in cells, since in some norma, ceils mere is „o basal expression rf RNA. In ^ 
basa, level of expression exists, therefore in these cases amplification ,s the detecuon of a. leas, 
1 ,o 2-fold, and preferably more, compared to the basal level. 

As used herein, the phrase "stringent hybndrzation conditions" or "stnngen, condition 
refers ,o conditions under which a probe, primer, or oligonucleotide will hybridize ,„ «s targe 
sequence, bu, to no othe, sequences. Stnngen, conditions are sequence^ * wtll be 
,0 dtfferen, m different circumstances. Longer sequences hybridize specmcaily a, btghe 

thermal melting point (T„) for the specific sequence at a denned ionrc strength and pH. The T m 
,s the temperature (under defined ,onic strength, pH and nucleic acid concentrate) a, wh.cn 
50 % of ,he probes complementary .o me .arget sequence hybridize to me 
35 equilibrium. Since tire urge, sequences are generally present in excess, at T m 50/o of th 



25 



10 



WO 01/62924 PCT/U SO 1/05989 

probes are occupied at equilibrium. Typically, stringent conditions will be those in which the 
salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, 
primers or oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes, 

5 primers or oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

The amino acid sequences are presented in the amino to carboxy direction, from left to 
right. The amino and carboxy groups are not presented in the sequence. The nucleotide 
sequences are presented by single strand only, in the 5' to 3' direction, from left to right. 

10 Nucleotides and amino acids are represented in the manner recommended by the IUPAC-IUB 
Biochemical Nomenclature Commission or (for amino acids) by three letters code. 
Polynucleotides 

The present invention provides purified and isolated polynucleotides (e.g., DNA 
sequences and RNA transcripts, both sense and complementary antisense strands, both single- 

15 and double-stranded, including splice variants thereof) that encode unknown G protein-coupled 
receptors heretofore termed novel GPCRs, or nGPCRs. These genes are described herein and 
designated herein collectively as nGPCR-x (where x is 2031, 2032, 2033, 2034, 2035, 2036, 
2037, 2038, 2039, 2040, 2041, 2042, 2043, 2044, 2045, 2046, 2047, 2048, 2049, 2050, 2051, 
2052, 2053, 2054, 2055, 2056, 2057, 2058, 2059, 2060, 2061, 2062, 2063, 2064, 2065, 2066, 

20 2067, 2068, 2069, 2070, 2071, 2072, 2073, 2074, 2075, 2076, 2077, 2078, 2079, 2080, 2081, 
2082, 2083, 2084, 2085, 2086, 2087, 2088, 2089, 2090, 2091, 2092, 2093, 2094, 2095, 2096, 
2097, 2098, 2099, 2100, 2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108, 2109, 2110, 21 1 1, 
2112, 21 13, 2114, 2115, 2116, 2117, 2118, 2119, 2120, 2121, 2122, 2123, 2124, 2125, 2126, 
2127, 2128, 2129, 2130, 2131, 2132, 2133, 2134, 2135, 2136, 2137, 2138, 2139, and 2140). 

25 Table 1 below identifies the novel gene sequence nGPCR-x designation, the SEQ ID NO: of the 
gene sequence, the SEQ ID NO: of the polypeptide encoded thereby, and the U.S. Provisional 
Application in which the gene sequence has been disclosed. 
Table 1 
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111 


A 




2086 


56 


166 
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2032 
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112 
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2087 


57 


167 
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2033 
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113 


A 




2088 


58 


168 
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2034 
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114 


A 




2089 


59 


169 
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2035 
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115 


A 




2090 


60 


170 
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116 
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A 
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Legend 

A= Ser. No. 60/184,715 B- Ser. No. 60/184,725 

C= Ser. No. 60/184,712 D= Ser. No. 60/184,606 

5 E= Sen No. 60/1 84,602 F= Ser. No. 60/1 84,604 

G- Ser. No. 60/184,822 H= Ser. No. 60/184,710 

1= Ser. No. 60/184,689 J= Ser. No. 60/184,690 
K=Ser. No. 60/184,716 



10 When a specific nGPCR is identified (for example nGPCR-2085), it is understood that 

only that specific nGPCR is being referred to. 

It is well known that GCPRs are expressed in many different tissues, including the 
brain. Accordingly, the nGPCR-x of the present invention may be useful, inter alia, for treating 
and/or diagnosing mental disorders. Following the techniques described in Example 5, below, 
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those skilled in the art could readily ascertain if nGPCR-x is expressed in a particular tissue or 
region. 

The invention provides purified and isolated polynucleotides (e.g., cDNA, genomic 
DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double-stranded) that 
5 comprise a nucleotide sequence encoding the amino acid sequence of the polypeptides of the 
invention. Such polynucleotides are useful for recombinantly expressing the receptor and also 
for detecting expression of the receptor in cells (e.g., using Northern hybridization and in situ 
hybridization assays). Such polynucleotides also are useful in the design of antisense and other 
molecules for the suppression of the expression of nGPCR-x in a cultured cell, a tissue, or an 

10 animal; for therapeutic purposes; or to provide a model for diseases or conditions characterized 
by aberrant nGPCR-x expression. Specifically excluded from the definition of polynucleotides 
of the invention are entire isolated, non-recombinant native chromosomes of host cells. A 
preferred polynucleotide has a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO: 110, which correspond to naturally occurring nGPCR-x sequences. It will be 

15 appreciated that numerous other polynucleotide sequences exist that also encode nGPCR-x 

having the sequence selected from the group consisting of SEQ ID NO:lll to SEQ ID NO:220, 
due to the well-known degeneracy of the universal genetic code. 

The invention also provides a purified and isolated polynucleotide comprising a 
nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 

20 hybridizes to a polynucleotide having the sequence set forth in sequences selected from the 

group consisting of SEQ ID NO: 1 to SEQ ED NO: 1 10, or the non-coding strand complementary 
thereto, under the following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50% 
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and 

25 (b) washing 2 times for 30 minutes each at 60°C in a wash solution comprising 0.1% 

SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly preferred. 

The present invention relates to molecules which comprise the gene sequences that 
encode the nGPCRs; constructs and recombinant host cells incorporating the gene sequences; 
the novel GPCR polypeptides encoded by the gene sequences; antibodies to the polypeptides 

30 and homologs; kits employing the polynucleotides and polypeptides, and methods of making 

and using all of the foregoing. In addition, the present invention relates to homologs of the gene 

sequences and of the polypeptides and methods of making and using the same. 

Genomic DNA of the invention comprises the protein-coding region for a polypeptide of 

the invention and is also intended to include allelic variants thereof. It is widely understood 

35 that, for many genes, genomic DNA is transcribed into RNA transcripts that undergo one or 
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more splicing events wherein intron (i.e., non-coding regions) of the transcripts are removed, or 
"spliced out." RNA transcripts that can be spliced by alternative mechanisms, and therefore be 
subject to removal of different RNA sequences but still encode a nGPCR-x polypeptide, are 
referred to in the art as splice variants which are embraced by the invention. Splice variants 
5 comprehended by the invention therefore are encoded by the same original genomic DNA 
sequences but arise from distinct mRNA transcripts. Allelic variants are modified forms of a 
wild-type gene sequence, the modification resulting from recombination during chromosomal 
segregation or exposure to conditions which give rise to genetic mutation. Allelic variants, like 
wild type genes, are naturally occurring sequences (as opposed to non-naturally occurring 
10 variants that arise from in vitro manipulation). 

The invention also comprehends cDNA that is obtained through reverse transcription of 
an RNA polynucleotide encoding nGPCR-x (conventionally followed by second strand 
synthesis of a complementary strand to provide a double-stranded DNA). 

Preferred DNA sequences encoding human nGPCR-x polypeptides are selected from the 
15 group consisting of SEQ ID NO:l to SEQ ID NO: 110. A preferred DNA of the invention 

comprises a double stranded molecule along with the complementary molecule (the "non-coding 
strand" or "complement") having a sequence unambiguously deducible from the coding strand 
according to Watson-Crick base-pairing rules for DNA. Also preferred are other 
polynucleotides encoding the nGPCR-x polypeptide selected from the group consisting of SEQ 
20 ID NO: 1 1 1 to SEQ ID NO:220, which differ in sequence from the polynucleotides selected from 
the group consisting of SEQ ED NO: 1 to SEQ ID NO: 1 10, by virtue of the well-known 
degeneracy of the universal nuclear genetic code. 

The invention further embraces other species, preferably mammalian, homo logs of the 
human nGPCR-x DNA. Species homologs, sometimes referred to as "orthologs," in general, 
25 share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98%, or at least 
99% homology with human DNA of the invention. Generally, percent sequence "homology" 
with respect to polynucleotides of the invention may be calculated as the percentage of 
nucleotide bases in the candidate sequence that are identical to nucleotides in the nGPCR-x 
30 sequence set forth in sequences selected from the group consisting of SEQ ED NO: 1 to SEQ ID 
NO:l 10, after aligning the sequences and introducing gaps, if necessary, to achieve the 
maximum percent sequence identity. 

Polynucleotides of the invention permit identification and isolation of polynucleotides 
encoding related nGPCR-x polypeptides, such as human allelic variants and species homologs, 
35 by well-known techniques including Southern and/or Northern hybridization, and polymerase 
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chain reaction (PCR). Examples of related polynucleotides include human and non-human 
genomic sequences, including allelic variants, as well as polynucleotides encoding polypeptides 
homologous to nGPCR-x and structurally related polypeptides sharing one or more biological, 
immunological, and/or physical properties of nGPCR-x. Non-human species genes encoding 

5 proteins homologous to nGPCR-x can also be identified by Southern and/or PCR analysis and 
are useful in animal models for nGPCR-x disorders. Knowledge of the sequence of a human 
nGPCR-x DNA also makes possible through use of Southern hybridization or polymerase chain 
reaction (PCR) the identification of genomic DNA sequences encoding nGPCR-x expression 
control regulatory sequences such as promoters, operators, enhancers, repressors, and the like. 

10 Polynucleotides of the invention are also useful in hybridization assays to detect the capacity of 
cells to express nGPCR-x. Polynucleotides of the invention may also provide a basis for 
diagnostic methods useful for identifying a genetic alteration(s) in a nGPCR-x locus that 
underlies a disease state or states, which information is useful both for diagnosis and for 
selection of therapeutic strategies. 

15 According to the present invention, the nGPCR-x nucleotide sequences disclosed herein 

may be used to identify homologs of the nGPCR-x, in other animals, including but not limited to 
humans and other mammals, and invertebrates. Any of the nucleotide sequences disclosed 
herein, or any portion thereof, can be used, for example, as probes to screen databases or nucleic 
acid libraries, such as, for example, genomic or cDNA libraries, to identify homologs, using 

20 screening procedures well known to those skilled in the art. Accordingly, homologs having at 
least 50%, more preferably at least 60%, more preferably at least 70%, more preferably at least 
80%, more preferably at least 90%, more preferably at least 95%, and most preferably at least 
100% homology with nGPCR-x sequences can be identified. 

The disclosure herein of full-length polynucleotides encoding nGPCR-x polypeptides 

25 makes readily available to the worker of ordinary skill in the art every possible fragment of the 
full-length polynucleotide. 

One preferred embodiment of the present invention provides an isolated nucleic acid 
molecule comprising a sequence homologous sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:l 10, and fragments thereof. Another preferred embodiment 

30 provides an isolated nucleic acid molecule comprising a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:l 10, and fragments thereof. 

As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 
comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides of 

35 the invention comprise sequences unique to the nGPCR-x-encoding polynucleotide sequence, 
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and therefore hybridize ( under highly stringent or moderately stringent conditions only (i.e., 
"specifically") to polynucleotides encoding nGPCR-x (or fragments thereof)- Polynucleotide 
fragments of genomic sequences of the invention comprise not only sequences unique to the 
coding region, but also include fragments of the full-length sequence derived from introns, 
5 regulatory regions, and/or other non-translated sequences. Sequences unique to polynucleotides 
of the invention are recognizable through sequence comparison to other known polynucleotides, 
and can be identified through use of alignment programs routinely utilized in the art, e.g., those 
made available in public sequence databases. Such sequences also are recognizable from 
Southern hybridization analyses to determine the number of fragments of genomic DNA to 
10 which a polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic labeling. 

Fragment polynucleotides are particularly useful as probes for detection of full-length or 
fragments of nGPCR-x polynucleotides. One or more polynucleotides can be included in kits 
that are used to detect the presence of a polynucleotide encoding nGPCR-x, or used to detect 
15 variations in a polynucleotide sequence encoding nGPCR-x. 

The invention also embraces DNAs encoding nGPCR-x polypeptides that hybridize 
under moderately stringent or high stringency conditions to the non-coding strand, or 
complement, of the polynucleotides set forth in sequences selected from the group consisting of 
SEQIDNO:l to SEQIDNO:110. 
20 Exemplary highly stringent hybridization conditions are as follows: hybridization at 

42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% Dextran 
sulfate, and washing twice for 30 minutes at 60°C in a wash solution comprising 0.1X SSC and 
1% SDS. It is understood in the art that conditions of equivalent stringency can be achieved 
through variation of temperature and buffer, or salt concentration as described Ausubel et ah 
25 (Eds.), Protocols in Molecular Biology , John Wiley & Sons (1994), pp. 6.0.3 to 6.4.10. 

Modifications in hybridization conditions can be empirically determined or precisely calculated 
based on the length and the percentage of guanosine/cytosine (GC) base pairing of the probe. 
The hybridization conditions can be calculated as described in Sambrook, et al. 9 (Eds.), 
Molecular Cloning: A Laboratory Manual , Cold Spring Harbor Laboratory Press: Cold Spring 
30 Harbor, New York (1989), pp. 9.47 to 9.51. 

With the knowledge of the nucleotide sequence information disclosed in the present 
invention, one skilled in the art can identify and obtain nucleotide sequences which encode 
nGPCR-x from different sources (i.e., different tissues or different organisms) through a variety 
of means well known to the skilled artisan and as disclosed by, for example, Sambrook et al., 
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"Molecular cloning: a laboratory manual", Second Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1989), which is incorporated herein by reference in its entirety. 

For example, DNA that encodes nGPCR-x may be obtained by screening of mRNA, 
cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR-x gene 

5 sequence information provided herein. Probes may be labeled with a detectable group, such as a 
fluorescent group, a radioactive atom or a chemiluminescent group in accordance with 
procedures known to the skilled artisan and used in conventional hybridization assays, as 
described by, for example, Sambrook et aL 

A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences described 

10 above can alternatively be synthesized by use of the polymerase chain reaction (PCR) 

procedure, with the PCR oligonucleotide primers produced from the nucleotide sequences 
provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al and 4,683,202 to Mullis. 
The PCR reaction provides a method for selectively increasing the concentration of a particular 
nucleic acid sequence even when that sequence has not been previously purified and is present 

15 only in a single copy in a particular sample. The method can be used to amplify either single- or 
double-stranded DNA. The essence of the method involves the use of two oligonucleotide 
probes to serve as primers for the template-dependent, polymerase mediated replication of a 
desired nucleic acid molecule. 

A wide variety of alternative cloning and in vitro amplification methodologies are well 

20 known to those skilled in the art. Examples of these techniques are found in, for example, 

Berger et ai 9 Guide to Molecular Cloning Techniques, Methods in Enzymology 152, Academic 
Press, Inc., San Diego, CA (Berger), which is incorporated herein by reference in its entirety. 

Automated sequencing methods can be used to obtain or verify the nucleotide sequence 
of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are believed to be 

25 1 00% accurate. However, as is known in the art, nucleotide sequence obtained by automated 
methods may contain some errors. Nucleotide sequences determined by automation are 
typically at least about 90%, more typically at least about 95% to at least about 99.9% identical 
to the actual nucleotide sequence of a given nucleic acid molecule. The actual sequence may be 
more precisely determined using manual sequencing methods, which are well known in the art. 

30 An error in a sequence which results in an insertion or deletion of one or more nucleotides may 
result in a frame shift in translation such that the predicted amino acid sequence will differ from 
that which would be predicted from the actual nucleotide sequence of the nucleic acid molecule, 
starting at the point of the mutation. 
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The nucleic acid molecules of the present invention, and fragments derived therefrom, 
are useful for screening for restriction fragment length polymorphism (RFLP) associated with 
certain disorders, as well as for genetic mapping. 

The polynucleotide sequence information provided by the invention makes possible 
large-scale expression of the encoded polypeptide by techniques well known and routinely 
practiced in the art. 
Vectors 

Another aspect of the present invention is directed to vectors, or recombinant expression 
vectors, comprising any of the nucleic acid molecules described above. Vectors are used herein 
either to amplify DNA or RNA encoding nGPCR-x and/or to express DNA which encodes 
nGPCR-x. Preferred vectors include, but are not limited to, plasmids, phages, cosmids, 
cp.somes, viral particles or viruses, and intertable DNA fragments (i.e., fragments intertable 
into the host genome by homologous recombination). Preferred viral particles include, but are 
not limited to, adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. Preferred 
expression vectors include, but are not limited to, pcDNA3 (Invitrogen) and P SVL (Pharmacia 
Biotech). Other expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ 
vectors (Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescript™ vectors (Stratagene), 
pQE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™(mvitrogen). 

Expression constructs preferably comprise GPCR-x-encoding polynucleotides 
operatives linked to an endogenous or exogenous expression control DNA sequence and a 
transcription terminator. Expression control DNA sequences include promoters, enhancers, 
operators, and regulatory element binding sites generally, and are typically selected based on the 
expression systems in which the expression construct is to be utilized. Preferred promoter and 
enhancer sequences are generally selected for the ability to increase gene expression, while 
operator sequences are generally selected for the ability to regulate gene expression. Expression 
constructs of the invention may also include sequences encoding one or more selectable markers 
that permit identification of host cells bearing the construct. Expression constructs may also 
include sequences that facilitate, and preferably promote, homologous recombination in a host 
cell. Preferred constructs of the invention also include sequences necessary for replication in a 
host cell. 

Expression constructs are preferably utilized for production of an encoded protein, but 
may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. In 
preferred embodiments, the vector is an expression vector wherein the polynucleotide of the 
5 invention is operatively linked to a polynucleotide comprising an expression control sequence. 
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Autonomously replicating recombinant expression constructs such as plasmid and viral DNA 
vectors incorporating polynucleotides of the invention are also provided. Preferred expression 
vectors are replicable DNA constructs in which a DNA sequence encoding nGPCR-x is 
operably linked or connected to suitable control sequences capable of effecting the expression of 

5 the nGPCR-x in a suitable host. DNA regions are operably linked or connected when they are 
functionally related to each other. For example, a promoter is operably linked or connected to a 
coding sequence if it controls the transcription of the sequence. Amplification vectors do not 
require expression control domains, but rather need only the ability to replicate in a host, usually 
conferred by an origin of replication, and a selection gene to facilitate recognition of 

10 trans formants. The need for control sequences in the expression vector will vary depending 
upon the host selected and the transformation method chosen. Generally, control sequences 
include a transcriptional promoter, an optional operator sequence to control transcription, a 
sequence encoding suitable mRNA ribosomal binding and sequences which control the 
termination of transcription and translation. 

15 Preferred vectors preferably contain a promoter that is recognized by the host organism. 

The promoter sequences of the present invention may be prokaryotic, eukaryotic or viral. 
Examples of suitable prokaryotic sequences include the Pr and Pl promoters of bacteriophage 
lambda (The bacteriophage Lambda, Hershey, A. D., Ed., Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1 973), which is incorporated herein by reference in its entirety; Lambda Ef, 

20 Hendrix, R. W., Ed., Cold Spring Harbor Press, Cold Spring Harbor, NY (1980), which is 

incorporated herein by reference in its entirety); the trp, recA, heat shock, and lacZ promoters of 
E. coli and the SV40 early promoter (Benoist et ah Nature, 1981, 290, 304-310, which is 
incorporated herein by reference in its entirety). Additional promoters include, but are not 
limited to, mouse mammary tumor virus, long terminal repeat of human immunodeficiency 

25 virus, maloney virus, cytomegalovirus immediate early promoter, Epstein Barr virus, Rous 
sarcoma virus, human actin, human myosin, human hemoglobin, human muscle creatine, and 
human metalothionein. 

Additional regulatory sequences can also be included in preferred vectors. Preferred 
examples of suitable regulatory sequences are represented by the Shine-Dalgarno of the 

30 replicase gene of the phage MS-2 and of the gene ell of bacteriophage lambda. The Shine- 
Dalgarno sequence may be directly followed by DNA encoding nGPCR-x and result in the 
expression of the mature nGPCR-x protein. 

Moreover, suitable expression vectors can include an appropriate marker that allows the 
screening of the transformed host cells. The transformation of the selected host is carried out 
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using any one of the various techniques well known to the expert in the art and described in 
Sambrook et al, supra. 

An origin of replication can also be provided either by construction of the vector to 
include an exogenous origin or may be provided by the host cell chromosomal replication 

5 mechanism. If the vector is integrated into the host cell chromosome, the latter may be 

sufficient. Alternatively, rather than using vectors which contain viral origins of replication, one 
skilled in the art can transform mammalian cells by the method of co-transformation with a 
selectable marker and nGPCR-x DNA. An example of a suitable marker is dihydrofolate 
reductase (DHFR) or thymidine kinase (see, U.S. Patent No. 4,399,216). 

10 Nucleotide sequences encoding GPCR-x may be recombined with vector DNA in 

accordance with conventional techniques, including blunt-ended or staggered-ended termini for 
ligation, restriction enzyme digestion to provide appropriate termini, filling in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesiderable joining, and ligation with 
appropriate ligases. Techniques for such manipulation are disclosed by Sambrook et al., supra 

15 and are well known in the art. Methods for construction of mammalian expression vectors are 
disclosed in, for example, Okayama et al, Mol Cell Biol, 1983, 3, 280, Cosman et al. 9 Mol 
Immunol, 1986, 23, 935, Cosman et al, Nature, 1984, 312, 768, EP-A-0367566, and WO 
91/18982, each of which is incorporated herein by reference in its entirety. 
Host cells 

20 According to another aspect of the invention, host cells are provided, including 

prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector of the 
invention) in a manner that permits expression of the encoded nGPCR-x polypeptide. 
Polynucleotides of the invention may be introduced into the host cell as part of a circular 
plasmid, or as linear DNA comprising an isolated protein coding region or a viral vector. 

25 Methods for introducing DNA into the host cell that are well known and routinely practiced in 
the art include transformation, transfection, electroporation, nuclear injection, or fusion with 
carriers such as liposomes, micelles, ghost cells, and protoplasts. Expression systems of the 
invention include bacterial, yeast, fungal, plant, insect, invertebrate, vertebrate, and mammalian 
cells systems. 

30 The invention provides host cells that are transformed or transfected (stably or 

transiently) with polynucleotides of the invention or vectors of the invention. As stated above, 
such host cells are useful for amplifying the polynucleotides and also for expressing 
the nGPCR-x polypeptide or fragment thereof encoded by the polynucleotide. 

In still another related embodiment, the invention provides a method for producing a 

35 nGPCR-x polypeptide (or fragment thereof) comprising the steps of growing a host cell of the 
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invention in a nutrient medium and isolating the polypeptide or variant thereof from the cell or 
the medium. Because nGPCR-x is a seven transmembrane receptor, it will be appreciated that, 
for some applications, such as certain activity assays, the preferable isolation may involve 
isolation of cell membranes containing the polypeptide embedded therein, whereas for other 

5 applications a more complete isolation may be preferable. 

According to some aspects of the present invention, transformed host cells having an 
expression vector comprising any of the nucleic acid molecules described above are provided. 
Expression of the nucleotide sequence occurs when the expression vector is introduced into an 
appropriate host cell. Suitable host cells for expression of the polypeptides of the invention 

10 include, but are not limited to, prokaryotes, yeast, and eukaiyotes. If a prokaryotic expression 
vector is employed, then the appropriate host cell would be any prokaryotic cell capable of 
expressing the cloned sequences. Suitable prokaryotic cells include, but are not limited to, 
bacteria of the genera Escherichia, Bacillus, Salmonella, Pseudomonas, Streptomyces, and 
Staphylococcus. 

15 If an eukaryotic expression vector is employed, then the appropriate host cell would be 

any eukaryotic cell capable of expressing the cloned sequence. Preferably, eukaryotic cells are 
cells of higher eukaryotes. Suitable eukaryotic cells include, but are not limited to, non-human 
mammalian tissue culture cells and human tissue culture cells. Preferred host cells include, but 
are not limited to, insect cells, HeLa cells, Chinese hamster ovary cells (CHO cells), African 

20 green monkey kidney cells (COS cells), human HEK-293 cells, and murine 3T3 fibroblasts. 
Propagation of such cells in cell culture has become a routine procedure {see, Tissue Culture, 
Academic Press, Kruse and Patterson, eds. (1973), which is incorporated herein by reference in 
its entirety). 

In addition, a yeast host may be employed as a host cell. Preferred yeast cells include, 
25 but are not limited to, the genera Saccharomyces, Pichia, and Kliweromyces. Preferred yeast 
hosts are S. cerevisiae and P, pastoris. Preferred yeast vectors can contain an origin of 
replication sequence from a 2T yeast plasmid, an autonomously replication sequence (ARS), a 
promoter region, sequences for polyadenylation, sequences for transcription termination, and a 
selectable marker gene. Shuttle vectors for replication in both yeast and E. coli are also 
30 included herein. 

Alternatively, insect cells may be used as host cells. In a preferred embodiment, the 
polypeptides of the invention are expressed using a baculovirus expression system {see, Luckow 
et al, Bio/Technology, 1988, 6, 47, Baculovirus Expression Vectors: A Laboratory Manual, 
O'Rielly et al (Eds.), W.H. Freeman and Company, New York, 1992, and U.S. Patent No. 
35 4,879,236, each of which is incorporated herein by reference in its entirety). In addition, the 
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MAXBAC™ complete baculovirus expression system (Invitrogen) can, for example, be used for 

production in insect cells. 

Host cells of the invention are a valuable source of immunogen for development of 
antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are also 
useful in methods for the large-scale production of nGPCR-x polypeptides wherein the cells are 
grown in a suitable culture medium and the desired polypeptide products are isolated from the 
cells, or from the medium in which the cells are grown, by purification methods known in the 
art, e.g., conventional chromatographic methods including iirununoaffinity chromatography, 
receptor affinity chromatography, hydrophobic interaction chromatography, lectin affinity 
chromatography, size exclusion filtration, cation or anion exchange chromatography, high 
pressure liquid chromatography (HPLC), reverse phase HPLC, and the like. Still other methods 
of purification include those methods wherein the desired protein is expressed and purified as a 
fusion protein having a specific tag, label, or chelating moiety that is recognized by a specific 
binding partner or agent. The purified protein can be cleaved to yield the desired protein, or can 
15 be left as an intact fusion protein. Cleavage of the fusion component may produce a form of the 
desired protein having additional amino acid residues as a result of the cleavage process. 

Knowledge of nGPCR-x DNA sequences allows for modification of cells to permit, or 
increase, expression of endogenous nGPCR-x. Cells can be modified (e.g., by homologous 
recombination) to provide increased expression by replacing, in whole or in part, the naturally 
occurring nGPCR-x promoter with all or part of a heterologous promoter so that the cells 
express nGPCR-x at higher levels. The heterologous promoter is inserted in such a manner that 
it is operatively linked to endogenous nGPCR-x encoding sequences. (See, for example, PCT 
International Publication No. WO 94/12650, PCT International Publication No. WO 92/20808, 
and PCT International Publication No. WO 91/09955.) It is also contemplated that, in addition 
25 to heterologous promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the 
multifunctional CAD gene which encodes carbamoyl phosphate synthase, aspartate 
transcarbamylase, and dihydroorotase) and/or intron DNA may be inserted along with the 
heterologous promoter DNA. If linked to the nGPCR-x coding sequence, amplification of the 
marker DNA by standard selection methods results in co-amplification of the nGPCR-x coding 
30 sequences in the cells. 
Knock-outs 

The DNA sequence information provided by the present invention also makes possible 
the development (e.g., by homologous recombination or "knock-out" strategies; see Capecchi, 
Science 244:1288-1292 (1989), which is incorporated herein by reference) of animals that fail to 
35 express functional nGPCR-x or that express a variant of nGPCR-x. Such animals (especially 
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small laboratory animals such as rats, rabbits, and mice) are useful as models for studying the in 

vivo activities of nGPCR-x and modulators of nGPCR-x. 

Antisense 

Also made available by the invention are anti-sense polynucleotides that recognize and 
5 hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 

polynucleotides are provided. Fragment antisense molecules of the invention include (i) those 
that specifically recognize and hybridize to nGPCR-x RNA (as determined by sequence 
comparison of DNA encoding nGPCR-x to DNA encoding other known molecules). 
Identification of sequences unique to nGPCR-x encoding polynucleotides can be deduced 
10 through use of any publicly available sequence database, and/or through use of commercially 
available sequence comparison programs. After identification of the desired sequences, 
isolation through restriction digestion or amplification using any of the various polymerase 
chain reaction techniques well known in the art can be performed. Anti-sense polynucleotides 
are particularly relevant to regulating expression of nGPCR-x by those cells expressing nGPCR- 
15 xmRNA. 

Antisense nucleic acids (preferably 10 to 30 base-pair oligonucleotides) capable of 
specifically binding to nGPCR-x expression control sequences or nGPCR-x RNA are introduced 
into cells (e.g., by a viral vector or colloidal dispersion system such as a liposome). The 
antisense nucleic acid binds to the nGPCR-x target nucleotide sequence in the cell and prevents 

20 transcription and/or translation of the target sequence. Phosphorothioate and 

methylphosphonate antisense oligonucleotides are specifically contemplated for therapeutic use 
by the invention. The antisense oligonucleotides may be further modified by adding poly-L- 
lysine, transferrin polylysine, or cholesterol moieties at their 5 ' end. Suppression of nGPCR-x 
expression at either the transcriptional or translational level is useful to generate cellular or 

25 animal models for diseases/conditions characterized by aberrant nGPCR-x expression. 

Antisense oligonucleotides, or fragments of sequences selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:l 10, or sequences complementary or homologous 
thereto, derived from the nucleotide sequences of the present invention encoding nGPCR-x are 
useful as diagnostic tools for probing gene expression in various tissues. For example, tissue 

30 can be probed in situ with oligonucleotide probes carrying detectable groups by conventional 
autoradiography techniques to investigate native expression of this enzyme or pathological 
conditions relating thereto. Antisense oligonucleotides are preferably directed to regulatory 
regions of sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:l 10, or 
mRNA corresponding thereto, including, but not limited to, the initiation codon, TATA box, 

35 enhancer sequences, and the like. 
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Transcription factors 

The nGPCR-x sequences taught in the present invention facilitate the design of novel 
transcription factors for modulating nGPCR-x expression in native cells and animals, and cells 
transformed or transfected with nGPCR-x polynucleotides. For example, the Cys 2 -His 2 zinc 
5 finger proteins, which bind DNA via their zinc finger domains, have been shown to be amenable 
to structural changes that lead to the recognition of different target sequences. These artificial 
zinc finger proteins recognize specific target sites with high affinity and low dissociation 
constants, and are able to act as gene switches to modulate gene expression. Knowledge of the 
particular nGPCR-x target sequence of the present invention facilitates the engineering of zinc 
l o finger proteins specific for the target sequence using known methods such as a combination of 
structure-based modeling and screening of phage display libraries (Segal et al, Proc. Natl. 
Acad. Sci. (USA) 96:2758-2763 (1999); Liu et al, Proc. Natl. Acad. Sci. (USA) 94:5525-5530 
(1997); Greisman et al, Science 275:657-661 (1997); Choo et al, J. Mol. Biol. 273:525-532 
(1997)). Each zinc finger domain usually recognizes three or more base pairs. Since a 
1 5 recognition sequence of 1 8 base pairs is generally sufficient in length to render it unique in any 
known genome, a zinc finger protein consisting of 6 tandem repeats of zinc fingers would be 
expected to ensure specificity for a particular sequence (Segal et al.) The artificial zinc finger 
repeats, designed based on nGPCR-x sequences, are fused to activation or repression domains to 
promote or suppress nGPCR-x expression (Liu et al.) Alternatively, the zinc finger domains can 
20 be fused to the TATA box-binding factor (TBP) with varying lengths of linker region between 
the zinc finger peptide and the TBP to create either transcriptional activators or repressors (Kim 
et al, Proc. Natl. Acad. Sci. (USA) 94:3616-3620 (1997). Such proteins and polynucleotides 
that encode them, have utility for modulating nGPCR-x expression in vivo in both native cells, 
animals and humans; and/or cells transfected with nGPCR-x-encoding sequences. The novel 
25 transcription factor can be delivered to the target cells by transfecting constructs that express the 
transcription factor (gene therapy), or by introducing the protein. Engineered zinc finger 
proteins can also be designed to bind RNA sequences for use in therapeutics as alternatives to 
antisense or catalytic RNA methods (McColl et al, Proc. Natl. Acad. Sci. (USA) 96:9521-9526 
(1997); Wu et al, Proc. Natl. Acad. Sci. (USA) 92:344-348 (1995)). The present invention 
30 contemplates methods of designing such transcription factors based on the gene sequence of the 
invention, as well as customized zinc finger proteins, that are useful to modulate nGPCR-x 
expression in cells (native or transformed) whose genetic complement includes these sequences. 
Polypeptides 

The invention also provides purified and isolated mammalian nGPCR-x polypeptides 
3 5 encoded by a polynucleotide of the invention. Presently preferred is a human nGPCR-x 
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polypeptide comprising the amino acid sequence set out in sequences selected from the group 
consisting of SEQ ED NO:l 1 1 to SEQ ID NO:220, or fragments thereof comprising an epitope 
specific to the polypeptide. By "epitope specific to" is meant a portion of the nGPCR receptor 
that is recognizable by an antibody that is specific for the nGPCR, as defined in detail below. 

5 Although the sequences provided are particular human sequences, the invention is 

intended to include within its scope other human allelic variants; non-human mammalian forms 
of nGPCR-x, and other vertebrate forms of nGPCR-x. 

It will be appreciated that extracellular epitopes are particularly usefiil for generating and 
screening for antibodies and other binding compounds that bind to receptors such as nGPCR-x. 

10 Thus, in another preferred embodiment, the invention provides a purified and isolated 

polypeptide comprising at least one extracellular domain (e.g., the N-terminal extracellular 
domain or one of the three extracellular loops) of nGPCR-x. Purified and isolated polypeptides 
comprising the N-terminal extracellular domain of nGPCR-x are highly preferred. Also 
preferred is a purified and isolated polypeptide comprising a nGPCR-x fragment selected from 

15 the group consisting of the N-terminal extracellular domain of nGPCR-x, transmembrane 

domains of nGPCR-x, an extracellular loop connecting transmembrane domains of nGPCR-x, 
an intracellular loop connecting transmembrane domains of nGPCR-x, the C-terminal 
cytoplasmic region of nGPCR-x, and fusions thereof. Such fragments may be continuous 
portions of the native receptor. However, it will also be appreciated that knowledge of the 

20 nGPCR-x gene and protein sequences as provided herein permits recombining of various 

domains that are not contiguous in the native protein. Using a FORTRAN computer program 
called "tmtrest.air [Parodi et al, Comput. Appl. Biosci. 5:527-535 (1994)], nGPCR-x was 
shown to contain transmembrane-spanning domains. 

The invention also embraces polypeptides that have at least 99%, at least 95%, at least 

25 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 
55% or at least 50% identity and/or homology to the preferred polypeptide of the invention. 
Percent amino acid sequence "identity" with respect to the preferred polypeptide of the 
invention is defined herein as the percentage of amino acid residues in the candidate sequence 
that are identical with the residues in the nGPCR-x sequence after aligning both sequences and 

30 introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not 
considering any conservative substitutions as part of the sequence identity. Percent sequence 
"homology" with respect to the preferred polypeptide of the invention is defined herein as the 
percentage of amino acid residues in the candidate sequence that are identical with the residues 
in the nGPCR-x sequence after aligning the sequences and introducing gaps, if necessary, to 
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achieve the maximum percent sequence identity, and also considering any conservative 
substitutions as part of the sequence identity. 

In one aspect, percent homology is calculated as the percentage of amino acid residues in 
the smaller of two sequences which align with identical amino acid residue in the sequence 
5 being compared, when four gaps in a length of 1 00 amino acids may be introduced to maximize 
alignment (Dayhoff, in Atlas of Protein Sequence and Structure , Vol. 5, p. 124, National 
Biochemical Research Foundation, Washington, D.C. (1972), incorporated herein by reference). 

Polypeptides of the invention may be isolated from natural cell sources or may be 
chemically synthesized, but are preferably produced by recombinant procedures involving host 
10 cells of the invention. Use of mammalian host cells is expected to provide for such 

post-translational modifications (e.g., glycosylate, truncation, lipidation, and phosphorylation) 
as may be needed to confer optimal biological activity on recombinant expression products of 
the invention. Glycosylated and non-glycosylated forms of nGPCR-x polypeptides are 
embraced by the invention. 
15 The invention also embraces variant (or analog) nGPCR-x polypeptides. In one 

example, insertion variants are provided wherein one or more amino acid residues supplement a 
nGPCR-x amino acid sequence. Insertions may be located at either or both termini of the 
protein, or may be positioned within internal regions of the nGPCR-x amino acid sequence. 
Insertional variants with additional residues at either or both termini can include, for example, 
20 fusion proteins and proteins including amino acid tags or labels. 

Insertion variants include nGPCR-x polypeptides wherein one or more amino acid 
residues are added to a nGPCR-x acid sequence or to a biologically active fragment thereof. 

Variant products of the invention also include mature nGPCR-x products, i.e., nGPCR-x 
products wherein leader or signal sequences are removed, with additional amino terminal 
25 residues. The additional amino terminal residues may be derived from another protein, or may 
include one or more residues that are not identifiable as being derived from specific proteins. 
nGPCR-x products with an additional methionine residue at position -1 (Met" 1 -nGPCR-x) are 
contemplated, as are variants with additional methionine and lysine residues at positions -2 and 
-1 (Mef'-Lys' 1 -nGPCR-x). Variants of nGPCR-x with additional Met, Met-Lys, Lys residues 
30 (or one or more basic residues in general) are particularly useful for enhanced recombinant 
protein production in bacterial host cells. 

The invention also embraces nGPCR-x variants having additional amino acid residues 
that result from use of specific expression systems. For example, use of commercially available 
vectors that express a desired polypeptide as part of a glutathione- S-transferase (GST) fusion 
35 product provides the desired polypeptide having an additional glycine residue at position -1 after 
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cleavage of the GST component from the desired polypeptide. Variants that result from 
expression in other vector systems are also contemplated. 

Insertional variants also include fusion proteins wherein the amino terminus and/or the 
carboxy terminus of nGPCR-x is/are fused to another polypeptide. 
5 In another aspect, the invention provides deletion variants wherein one or more amino 

acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at one or both 
termini of the nGPCR-x polypeptide, or with removal of one or more non-terminal amino acid 
residues of nGPCR-x. Deletion variants, therefore, include all fragments of a nGPCR-x 
polypeptide. 

10 The invention also embraces polypeptide fragments of sequences selected from the 

group consisting of SEQ ID NO.l 1 1 to SEQ ID NO:220, wherein the fragments maintain 
biological (e.g., ligand binding and/or intracellular signaling) immunological properties of a 
nGPCR-x polypeptide. 

In one preferred embodiment of the invention, an isolated nucleic acid molecule 

15 comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid sequence 
homologous to sequences selected from the group consisting of SEQ ED NO:l 1 1 to SEQ ID 
NO:220, and fragments thereof, wherein the nucleic acid molecule encoding at least a portion of 
nGPCR-x. In a more preferred embodiment, the isolated nucleic acid molecule comprises a 
sequence that encodes a polypeptide comprising sequences selected from the group consisting of 

20 SEQ ID NO: 1 1 1 to SEQ ID NO:220, and fragments thereof. 

As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 20, 
25, 30, 35, or 40 consecutive amino acids of sequences selected from the group consisting of 
SEQ ID NO: 1 1 1 to SEQ ID NO:220. Preferred polypeptide fragments display antigenic 
properties unique to, or specific for, human nGPCR-x and its allelic and species homologs. 

25 Fragments of the invention having the desired biological and immunological properties can be 
prepared by any of the methods well known and routinely practiced in the art. 

In still another aspect, the invention provides substitution variants of nGPCR-x 
polypeptides. Substitution variants include those polypeptides wherein one or more amino acid 
residues of a nGPCR-x polypeptide are removed and replaced with alternative residues. In one 

30 aspect, the substitutions are conservative in nature; however, the invention embraces 

substitutions that are also non-conservative. Conservative substitutions for this purpose may be 
defined as set out in Tables 2, 3, or 4 below. 

Variant polypeptides include those wherein conservative substitutions have been 
introduced by modification of polynucleotides encoding polypeptides of the invention. Amino 

35 acids can be classified according to physical properties and contribution to secondary and 
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ternary protein structure. A conservative substitution is recogxuzed in the art as a substitution of 
one amino add for another amino add that has similar properties. Exemplary conservative 
substitutions are set out in Table 2 (from WO 97/09433, page 10, published March 13, 1997 

(PCT/GB96/02197, filed 9/6/96), immediately below. 

Table 2 

5 

Conservative Substitutions I 

SIDE CHAIN m ^ m 

CHARACTERIS TIC A MINO AC ID 

Aliphatic 

Non-polar ILV 

Polar - uncharged C ST M 

N Q 

Polar - charged ^ ^ 

. H F W Y 

Aromatic 

Other 

Alternatively, conservative amino acids can be grouped as described in Lehninger, 
biochemistry . Second Edition; Worth PnWishers, Inc. NY, NY (1975), pp.71-77] as se, ou, m 

10 Table 3, below. 

Table 3 
Conservative Substitutions H 



15 



AMINO ACID 



SIDE CHAIN 
CHARACTERISTIC 

Non-polar (hydrophobic) 

A. Aliphatic: £w 

B. Aromatic: * w 

C. Sulfur-containing: M 

D. Borderline: G 
Uncharged-polar 

A. Hydroxyl: STY 

B. Amides: N Q 

C. Sulfhydryl: c 

D. Borderline: G 
Positively Charged (Basic): K K n. 
Negatively Charged (Acidic): D E 



As still another alternative, exemplary conservative substitutions axe set out in Table 4, 

below. 

Table 4 

20 Conservative Substitutions in 

Original Residue Exemplary Substitution 

Ala (A) VaULe^Ile 
Arg(R) Lys,Gln,Asn 
Asn(N) Gln,His,Lys,Axg 
Asp(D) Glu 
Cys (C) Ser 

Gln(Q) Asa 
28 
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Glu (E) 


Asp 


His (H) 


Asn, Gin, Lys, Arg 


He (I) 


Leu, Val, Met, Ala, Phe, 


Leu (L) 


lie, Val, Met, Ala, Phe 


Lys(K) 


Arg, Gin, Asn 


Met(M) 


Leu, Phe, He 


Phe (F) 


Leu, Val, Be, Ala 


Pro (P) 


Gly 


Ser (S) 


Thr 


Thr(T) 


Ser 


Trp (W) 


Tyr 


Tyr(Y) 


Trp, Phe, Thr, Ser 


Val (V) 


He, Leu, Met, Phe, Ala 



It should be understood that the definition of polypeptides of the invention is intended to 
include polypeptides bearing modifications other than insertion, deletion, or substitution of 
amino acid residues. By way of example, the modifications may be covalent in nature, and 

5 include for example, chemical bonding with polymers, lipids, other organic, and inorganic 

moieties. Such derivatives may be prepared to increase circulating half-life of a polypeptide, or 
may be designed to improve the targeting capacity of the polypeptide for desired cells, tissues, 
or organs. Similarly, the invention further embraces nGPCR-x polypeptides that have been 
covalently modified to include one or more water-soluble polymer attachments such as 

10 polyethylene glycol, polyoxyethylene glycol, or polypropylene glycol. Variants that display 
ligand binding properties of native nGPCR-x and are expressed at higher levels, as well as 
variants that provide for constitutively active receptors, are particularly useful in assays of the 
invention; the variants are also useful in providing cellular, tissue and animal models of 
diseases/conditions characterized by aberrant nGPCR-x activity. 

15 In a related embodiment, the present invention provides compositions comprising 

purified polypeptides of the invention. Preferred compositions comprise, in addition to the 
polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic) liquid, 
semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or medium. Any 
diluent known in the art may be used. Exemplary diluents include, but are not limited to, water, 

20 saline solutions, polyoxyethylene sorbitan monolaurate, magnesium stearate, methyl- and 

propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose, dextrose, sorbitol, mannitol, 
glycerol, calcium phosphate, mineral oil, and cocoa butter. 

Variants that display ligand binding properties of native nGPCR-x and are expressed at 
higher levels, as well as variants that provide for constitutively active receptors, are particularly 

25 useful in assays of the invention; the variants are also useful in assays of the invention and in 
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providing cellular, tissue and animal models of diseases/conditions characterized by aberrant 

nGPCR-x activity. 

The G protein-coupled receptor functions through a specific heterotrimeric 
guanine-nucleotide-binding regulatory protein (G- P rotein) coupled to the intracellular portion of 
; me G protein-coupled receptor molecule. Accordingly, the G protein-coupled receptor has a 
specific affinity to G protein. G proteins specifically bind to guanine nucleotides. Isolation of 
G proteins provides a means to isolate guanine nucleotides. G proteins may be isolated using 
commercially available anti-G protein antibodies or isolated G protein-coupled receptors. 
Similarly, G proteins may be detected in a sample isolated using commercially available 
o detectable anti-G protein antibodies or isolated G protein-coupled receptors. 

According to the present invention, the isolated nGPCR-x proteins of the present 
invention are useful to isolate and purify G proteins from samples such as cell lysates. Example 
1 5 below sets forth an example of isolation of G proteins using isolated nGPCR-x proteins. 
Such methodolgy may be used in place of the use of commercially available anti-G protein 
, s antibodies which are used to isolate G proteins. Moreover, G proteins may be detected using n- 
GPCR-x proteins in place of commercially available detectable anti-G protein antibodies. Since 
nGPCR-x proteins specifically bind to G proteins, they can be employed in any specific use 
where G protein specific affinity is required such as those uses where commercially available 
anti-G protein antibodies are employed. 
20 Antibodies 

Also comprehended by the present invention are antibodies {e.g., monoclonal and 
polyclonal antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific 
antibodies, humanized antibodies, human antibodies, and complementary determining region 
(CDR)-grafted antibodies, including compounds which include CDR sequences which 
2, specifically recognize a polypeptide of the invention) specific for nGPCR-x or fragments 
thereof Preferred antibodies of the invention are human antibodies that are produced and 
identified according to methods described in WG93/11236, published June 20, 1993, which is 
incorporated herein by reference in its entirety. Antibody fragments, including Fab, Fab 
F(ab') 2 , and F v , are also provided by the invention. The term "specific for," when used to 
30 describe antibodies of the invention, indicates that the variable regions of the antibodies of the 
invention recognize and bind nGPCR-x polypeptides exclusively {i.e., are able to distinguish 
nGPCR-x polypeptides from other known GPCR polypeptides by virtue of measurable 
differences in binding affinity, despite the possible existence of localized sequence identity, 
homology, or similarity between nGPCR-x and such polypeptides). It will be understood that 
specific antibodies may also interact with other proteins (for example, S. aureus protein A or 
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other antibodies in ELISA techniques) through interactions with sequences outside the variable 
region of the antibodies, and, in particular, in the constant region of the molecule. Screening 
assays to determine binding specificity of an antibody of the invention are well known and 
routinely practiced in the art. For a comprehensive discussion of such assays, see Harlow et al. 
(Eds.), Antibodies A Laboratory Manual ; Cold Spring Harbor Laboratory; Cold Spring Harbor, 
NY (1988), Chapter 6. Antibodies that recognize and bind fragments of the nGPCR-x 
polypeptides of the invention are also contemplated, provided that the antibodies are specific for 
nGPCR-x polypeptides. Antibodies of the invention can be produced using any method well 
known and routinely practiced in the art. 

The invention provides an antibody that is specific for the nGPCR-x of the invention. 
Antibody specificity is described in greater detail below. However, it should be emphasized that 
antibodies that can be generated from polypeptides that have previously been described in the 
literature and that are capable of fortuitously cross-reacting with nGPCR-x (e.g., due to the 
fortuitous existence of a similar epitope in both polypeptides) are considered "cross-reactive" 
antibodies. Such cross-reactive antibodies are not antibodies that are "specific" for nGPCR-x. 
The determination of whether an antibody is specific for nGPCR-x or is cross-reactive with 
another known receptor is made using any of several assays, such as Western blotting assays, 
that are well known in the art. For identifying cells that express nGPCR-x and also for 
modulating nGPCR-x-ligand binding activity, antibodies that specifically bind to an 
extracellular epitope of the nGPCR-x are preferred. 

In one preferred variation, the invention provides monoclonal antibodies. Hybridomas 
that produce such antibodies also are intended as aspects of the invention. In yet another 
variation, the invention provides a humanized antibody. Humanized antibodies are useful for in 
vivo therapeutic indications. 

In another variation, the invention provides a cell-free composition comprising 
polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as is a 
composition comprising an antibody fraction of an antisera that has been resuspended in water 
or in another diluent, excipient, or carrier. 

In still another related embodiment, the invention provides an anti-idiotypic antibody 
specific for an antibody that is specific for nGPCR-x. 

It is well known that antibodies contain relatively small antigen binding domains that can 
be isolated chemically or by recombinant techniques. Such domains are useful nGPCR-x 
binding molecules themselves, and also may be reintroduced into human antibodies, or fused to 
toxins or other polypeptides. Thus, in still another embodiment, the invention provides a 
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polypeptide comprising a fragment of a nGPCR-x-specific antibody, wherein the fragment and 
the polypeptide bind to the nGPCR-x. By way of non-limiting example, the invention provides 
polypeptides that are single chain antibodies and CDR-grafted antibodies. 

Non-human antibodies may be humanized by any of the methods known in the art. In 
5 one method, the non-human CDRs are inserted into a human antibody or consensus antibody 
framework sequence. Further changes can then be introduced into the antibody framework to 
modulate affinity or immunogenicity. 

Antibodies of the invention are useful for, e.g., therapeutic purposes (by modulating 
activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, and purification of 
10 nGPCR-x. Kits comprising an antibody of the invention for any of the purposes described 

herein are also comprehended. In general, a kit of the invention also includes a control antigen 

for which the antibody is immunospecific. 

Compositions 

Mutations in the nGPCR-x gene that result in loss of normal function of the nGPCR-x 

15 gene product underlie nGPCR-x-r elated human disease states. The invention comprehends gene 
therapy to restore nGPCR-x activity to treat those disease states. Delivery of a functional 
nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and 
more particularly viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex 
vivo by use of physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for 

20 example, Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional 
reviews of gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, 
Scientific American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Alternatively, it is 
contemplated that in other human disease states, preventing the expression of, or inhibiting the 
activity of, nGPCR-x will be useful in treating disease states. It is contemplated that antisense 

25 therapy or gene therapy could be applied to negatively regulate the expression of nGPCR-x. 
Another aspect of the present invention is directed to compositions, including 
pharmaceutical compositions, comprising any of the nucleic acid molecules or recombinant 
expression vectors described above and an acceptable carrier or diluent. Preferably, the carrier 
or diluent is pharmaceutically acceptable. Suitable carriers are described in the most recent 

30 edition of Remington's Pharmaceutical Sciences, A. Osol, a standard reference text in this field, 
which is incorporated herein by reference in its entirety. Preferred examples of such carriers or 
diluents include, but are not limited to, water, saline, Ringer's solution, dextrose solution, and 
5% human serum albumin. Liposomes and nonaqueous vehicles such as fixed oils may also be 
used. The formulations are sterilized by commonly used techniques. 
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Also within the scope of the invention are compositions comprising polypeptides, 
polynucleotides, or antibodies of the invention that have been formulated with, e.g., a 
pharmaceutical^ acceptable carrier. 

The invention also provides methods of using antibodies of the invention. For example, 

5 the invention provides a method for modulating ligand binding of a nGPCR-x comprising the 
step of contacting the nGPCR-x with an antibody specific for the nGPCR-x, under conditions 
wherein the antibody binds the receptor. 

As discussed above, it is well known that GPCRs are expressed in many different tissues 
and regions, including in the brain. GPCRs that may be expressed in the brain, such as nGPCR- 

10 x, provide an indication that aberrant nGPCR-x signaling activity may correlate with one or 

more neurological or psychological disorders. The invention also provides a method for treating 
a neurological or psychiatric disorder comprising the step of administering to a mammal in need 
of such treatment an amount of an antibody-like polypeptide of the invention that is sufficient to 
modulate ligand binding to a nGPCR-x in neurons of the mammal. nGPCR-x may also be 

1 5 expressed in other tissues, including but not limited to, peripheral blood lymphocytes, pancreas, 
ovary, uterus, testis, salivary gland, thyroid gland, kidney, adrenal gland, liver, bone marrow, 
prostate, fetal liver, colon, muscle, and fetal brain, and may be found in many other tissues. 
Within the brain, nGPCR-x mRNA transcripts may be found in many tissues, including, but not 
limited to, frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 

20 Kits 

The present invention is also directed to kits, including pharmaceutical kits. The kits can 
comprise any of the nucleic acid molecules described above, any of the polypeptides described 
above, or any antibody which binds to a polypeptide of the invention as described above, as well 
as a negative control. The kit preferably comprises additional components, such as, for 

25 example, instructions, solid support, reagents helpful for quantification, and the like. 

In another aspect, the invention features methods for detection of a polypeptide in a 
sample as a diagnostic tool for diseases or disorders, wherein the method comprises the steps of: 
(a) contacting the sample with a nucleic acid probe which hybridizes under hybridization assay 
conditions to a nucleic acid target region of a polypeptide having sequences selected from the 

30 group consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220, said probe comprising the nucleic acid 
sequence encoding the polypeptide, fragments thereof, and the complements of the sequences 
and fragments; and (b) detecting the presence or amount of the probe:target region hybrid as an 
indication of the disease. 

In preferred embodiments of the invention, the disease is selected from the group 

35 consisting of thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure; inflammatory 
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conditions (e.g., Crohn's disease); diseases related to cell differentiation and homeostasis; 
rheumatoid arthritis; autoimmune disorders; movement disorders; CNS disorders (e.g., pain 
including migraine; stroke; psychotic and neurological disorders, including anxiety, mental 
disorder, manic depression, anxiety, generalized anxiety disorder, post-traumatic-stress disorder, 

5 depression, bipolar disorder, delirium, dementia, severe mental retardation; dyskinesias, such as 
Huntington's disease or Tourette's Syndrome; attention disorders including ADD and ADHD, 
and degenerative disorders such as Parkinson's, Alzheimer's; movement disorders, including 
ataxias, supranuclear palsy, etc.); infections, such as viral infections caused by HTV-1 or HIV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose 

10 tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (e.g., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc.); and sexual dysfunction, among 

15 others. 

Kits may be designed to detect either expression of polynucleotides encoding nGPCR-x 
expressed in the brain or the nGPCR-x proteins themselves in order to identify tissue as being 
neurological. For example, oligonucleotide hybridization kits can be provided which include a 
container having an oligonucleotide probe specific for the nGPCR-x-specific DNA and 

20 optionally, containers with positive and negative controls and/or instructions. Similarly, PCR 
kits can be provided which include a container having primers specific for the nGPCR-x- 
specific sequences, DNA and optionally, containers with size markers, positive and negative 
controls and/or instructions. 

Hybridization conditions should be such that hybridization occurs only with the genes in 

25 the presence of other nucleic acid molecules. Under stringent hybridization conditions only 
highly complementary nucleic acid sequences hybridize. Preferably, such conditions prevent 
hybridization of nucleic acids having 1 or 2 mismatches out of 20 contiguous nucleotides. Such 
conditions are defined supra. 

The diseases for which detection of genes in a sample could be diagnostic include 

30 diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal cells. 
By "amplification" is meant increased numbers of DNA or RNA in a cell compared with normal 
cells. 

The diseases that could be diagnosed by detection of nucleic acid in a sample preferably 
include central nervous system and metabolic diseases. The test samples suitable for nucleic 
35 acid probing methods of the present invention include, for example, cells or nucleic acid extracts 
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of cells, or biological fluids. The samples used in the above-described methods will vary based 
on the assay format, the detection method and the nature of the tissues, cells or extracts to be 
assayed. Methods for preparing nucleic acid extracts of cells are well known in the art and can 
be readily adapted in order to obtain a sample that is compatible with the method utilized. 

Alternatively, immunoassay kits can be provided which have containers container having 
antibodies specific for the nGPCR-x-protein and optionally, containers with positive and 
negative controls and/or instructions. 

Kits may also be provided useful in the identification of GPCR binding partners such as 
natural ligands or modulators (agonists or antagonists). Substances useful for treatment of 
disorders or diseases preferably show positive results in one or more in vitro assays for an 
activity corresponding to treatment of the disease or disorder in question. Substances that 
modulate the activity of the polypeptides preferably include, but are not limited to, antisense 
oligonucleotides, agonists and antagonists, and inhibitors of protein kinases. 
Methods of inducing immune response 

Another aspect of the present invention is directed to methods of inducing an immune 
response in a mammal against a polypeptide of the invention by administering to the mammal an 
amount of the polypeptide sufficient to induce an immune response. The amount will be 
dependent on the animal species, size of the animal, and the like but can be determined by those 
skilled in the art. 
Methods of identifying ligands 

The invention also provides assays to identify compounds that bind nGPCR-x. One such 
assay comprises the steps of: (a) contacting a composition comprising a nGPCR-x with a 
compound suspected of binding nGPCR-x; and (b) measuring binding between the compound 
and nGPCR-x. In one variation, the composition comprises a cell expressing nGPCR-x on its 
surface. In another variation, isolated nGPCR-x or cell membranes comprising nGPCR-x are 
employed. The binding may be measured directly, e.g., by using a labeled compound, or may 
be measured indirectly by several techniques, including measuring intracellular signaling of 
nGPCR-x induced by the compound (or measuring changes in the level of nGPCR-x signaling). 
Following steps (a) and (b), compounds identified as binding nGPCR-x may be tested in other 
assays including, but not limited to, in vivo models, to confirm or quantitate binding to nGPCR- 
x. 

Specific binding molecules, including natural ligands and synthetic compounds, can be 
identified or developed using isolated or recombinant nGPCR-x products, nGPCR-x variants, or 
preferably, cells expressing such products. Binding partners are useful for purifying nGPCR-x 
products and detection or quantification of nGPCR-x products in fluid and tissue samples using 
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JT—gical procedures. Bindnrg mo.ecules axe also manifestly use M m modulating 
t , inhibiting or stimulatin g ) btologrca, activities of nGPCR-x, espec.al.y .hose 
activities involved in signal transduction. 

Tbe DNA and annuo acd sequence information provded by .he presen, — also 

or po.yuudeo.ide wii. in.erac.. Methods .o idenUfy bindhrg partner compound mclude sol, 
Z» Tin «ro assays wherein nGPCR-x polypeptides are immobilized, and ceU-based assays. 

"ipeutic or prophylactic in.erven.ion in pathologies asso.ia.ed ^ nGPCR-x norma, and 

„ solution assays, memods of tire invention comprise .he steps of (a) contacting a nGPCR-x 
polypeptide witt, one ormore candidal binding partner compounds and 
compounds bind to tire nGPCR-x po.ypep.ide. Identification of the compounds that bmd 
ft. nGPCR-x polypeptide can be achieved b, isolating me nGPCR-x polypeptide/btndmg 

An additional step of cha^terizing «re physical, biologica,, and,or biochennca, properti. of 

there, compounds identified as binding nGPCR-x may be tested in Cher assays mciudrng, tat 
not limited .o * v,Vo mode,, .0 confirm or quantise binding .o nGPC*-x. In one aspect, .he 
nGPCR-x polypeptide/binding partner comp.ex is isolated using an antibody unmunospec.nc 
for either me nGPCR-x polypeptide or me candidate binding partner compound. 

to still outer embodiments, either the nGPCR-x polypeptide or .he caudrdate bmdmg 
partner compound comprises a .abe. or tag ma, facilitates its isolation, and methods of ft. 

polypeptide/binding partner complex through interaction with the label or tag An exempla^ 
agTftts type is a po,y-histidine sequence, generally around six histidine rescues, drat p*m,.s 
Nation ofacompound so labelling nickel chelation. Omer labels 
FLAG* tag (Eastman Kodak, Rochester, NY), well known and routinely used m .he art, are 

embraced by die invention. ^ ci „„ t1l . 

ta one variation of an ,* vi« assay, me invention provides a method compnsuvg ,he 
steps of (a, contacting an immobiUzed nGPCR-x polypeptide with a candidate binding partner 
compound and (b, de.ecting bindutg of fte candidate compound «o ute nGPCR-x polypeptide. 
In an alternative embodiment, the candidate binding partner compound ,s 
bmding of nGPCR-x is detected. Immobilization is accomplished usmg any of .he methods well 
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known in the art, including covaient bonding to a support, a bead, or a chromatographic resin, as 
well as non-covalent, high affinity interactions such as antibody binding, or use of 
strep tavidin/biotin binding wherein the immobilized compound includes a biotin moiety. 
Detection of binding can be accomplished (i) using a radioactive label on the compound that is 
not immobilized, (ii) using of a fluorescent label on the non-immobilized compound, (iii) using 
an antibody immunospecific for the non-immobilized compound, (iv) using a label on the non- 
immobilized compound that excites a fluorescent support to which the immobilized compound 
is attached, as well as other techniques well known and routinely practiced in the art. 

The invention also provides cell-based assays to identify binding partner compounds of a 
nGPCR-x polypeptide. In one embodiment, the invention provides a method comprising the 
steps of contacting a nGPCR-x polypeptide expressed on the surface of a cell with a candidate 
binding partner compound and detecting binding of the candidate binding partner compound to 
the nGPCR-x polypeptide. In a preferred embodiment, the detection comprises detecting a 
calcium flux or other physiological event in the cell caused by the binding of the molecule. 

Another aspect of the present invention is directed to methods of identifying compounds 
that bind to either nGPCR-x or nucleic acid molecules encoding nGPCR-x, comprising 
contacting nGPCR-x, or a nucleic acid molecule encoding the same, with a compound, and 
determining whether the compound binds nGPCR-x or a nucleic acid molecule encoding the 
same. Binding can be determined by binding assays which are well known to the skilled artisan, 
including, but not limited to, gel-shift assays, Western blots, radiolabeled competition assay, 
phage-based expression cloning, co-firactionation by chromatography, co-precipitation, cross 
linking, interaction trap/two-hybrid analysis, southwestern analysis, ELIS A, and the like, which 
are described in, for example, Current Protocols in Molecular Biology, 1999, John Wiley & 
Sons, NY, which is incorporated herein by reference in its entirety. The compounds to be 
screened include (which may include compounds which are suspected to bind nGPCR-x, or a 
nucleic acid molecule encoding the same), but are not limited to, extracellular, intracellular, 
biologic or chemical origin. The methods of the invention also embrace ligands, especially 

123 33 32 33 3 

neuropeptides, that are attached to a label, such as a radiolabel {eg., 1ZJ I, JD S, J 'P, ~P, J H), a 
fluorescence label, a chemiluminescent label, an enzymic label and an immunogenic label. 
Modulators falling within the scope of the invention include, but are not limited to, non-peptide 
molecules such as non-peptide mimetics, non-peptide allosteric effectors, and peptides. The 
nGPCR-x polypeptide or polynucleotide employed in such a test may either be free in solution, 
attached to a solid support, borne on a cell surface or located intracellularly or associated with a 
portion of a cell. One skilled in the art can, for example, measure the formation of complexes 
between nGPCR-x and the compound being tested. Alternatively, one skilled in the art can 
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compound being tested. 

In another embodiment of the invention, high throughput screening for compounds 
having suitable binding affinity to nGPCR-x is employed. Briefly, large numbers of different 
5 test compounds are synthesized on a solid substrate. The peptide test compounds are contacted 
with nGPCR-x and washed. Bound nGPCR-x is then detected by methods well known m the 
art Purified polypeptides of the invention can also be coated directly onto plates for use in the 
aforementioned drug screening techniques. In addition, non-neutralizmg antibodies can be used 
to capture the protein and immobilize it on the solid support. 
l0 Generally, an expressed nGPCR-x can be used for HTS binding assays in conjunction 

with its defined ligand, in this case the corresponding neuropeptide that activates it. The 
identified peptide is labeled with a suitable radioisotope, including, but not limited to, 125 I, 3 H, 
35 S or 32 P, by methods that are well known to those skilled in the art. Alternatively, the peptides 
may be labeled by well-known methods with a suitable fluorescent derivative (Baindur et al. , 
15 Drug Dev. Res., 1994, 33, 373-398; Rogers, Drug Discovery Today, 1997, 2, 156-160). 

Radioactive ligand specifically bound to the receptor in membrane preparations made from the 
cell line expressing the recombinant protein can be detected in HTS assays in one of several 
standard ways, including filtration of the receptor-ligand complex to separate bound ligand from 
unbound ligand (Williams, Med. Res. Rev., 1991, 11, 147-184; Sweetnam et al.,J. Natural 
20 Products, 1993, 56, 441-455). Alternative methods include a scintillation proximity assay 

(SPA) or a FlashPlate format in which such separation is unnecessary (Nakayama, Cur. Opinion 
Drug Disc. Dev., 1998, /, 85-91 Bosse et al., J. Biomolecular Screening, 1998, 3, 285-292.). 
Binding of fluorescent ligands can be detected in various ways, including fluorescence energy 
transfer (FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence 
25 polarization (Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion Dn <g Disc. 

Dev., 1998, 1, 92-97). 

Other assays may be used to identify specific ligands of a nGPCR-x receptor, including 
assays that identify ligands of the target protein through measuring direct binding of test ligands 
to the target protein, as well as assays that identify ligands of target proteins through affinity 
30 ultrafiltration with ion spray mass spectroscopy/HPLC methods or other physical and analytical 
methods. Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al, Nature, 340:245-246 (1989), and Fields et al, Trends in 
Genetics, 10:286-292 (1994), both of which are incorporated herein by reference. The two- 
hybrid system is a genetic assay for detecting interactions between two proteins or polypeptides. 
It can be used to identify proteins that bind to a known protein of interest, or to delineate 
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domains or residues critical for an interaction. Variations on this methodology have been 
developed to clone genes that encode DNA binding proteins, to identify peptides that bind to a 
protein, and to screen for drugs. The two-hybrid system exploits the ability of a pair of 
interacting proteins to bring a transcription activation domain into close proximity with a DNA 
5 binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, and is 
generally performed in yeast. The assay requires the construction of two hybrid genes encoding 
(1) a DNA-binding domain that is fused to a first protein and (2) an activation domain fused to a 
second protein. The DNA-binding domain targets the first hybrid protein to the UAS of the 
reporter gene; however, because most proteins lack an activation domain, this DNA-binding 
1 0 hybrid protein does not activate transcription of the reporter gene. The second hybrid protein, 
which contains the activation domain, cannot by itself activate expression of the reporter gene 
because it does not bind the UAS. However, when both hybrid proteins are present, the 
noncovalent interaction of the first and second proteins tethers the activation domain to the 
UAS, activating transcription of the reporter gene. For example, when the first protein is a 
15 GPCR gene product, or fragment thereof, that is known to interact with another protein or 

nucleic acid, this assay can be used to detect agents that interfere with the binding interaction. 
Expression of the reporter gene is monitored as different test agents are added to the system. 
The presence of an inhibitory agent results in lack of a reporter signal. 

The yeast two-hybrid assay can also be used to identify proteins that bind to the gene 
20 product. In an assay to identify proteins that bind to a nGPCR-x receptor, or fragment thereof, a 
fusion polynucleotide encoding both a nGPCR-x receptor (or fragment) and a UAS binding 
domain (i.e., a first protein) may be used. In addition, a large number of hybrid genes each 
encoding a different second protein fused to an activation domain are produced and screened in 
the assay. Typically, the second protein is encoded by one or more members of a total cDNA or 
25 genomic DNA fusion library, with each second protein-coding region being fused to the 

activation domain. This system is applicable to a wide variety of proteins, and it is not even 
necessary to know the identity or function of the second binding protein. The system is highly 
sensitive and can detect interactions not revealed by other methods; even transient interactions 
may trigger transcription to produce a stable mRNA that can be repeatedly translated to yield the 
3 0 reporter protein. 

Other assays may be used to search for agents that bind to the target protein. One such 
screening method to identify direct binding of test ligands to a target protein is described in U.S. 
Patent No. 5,585,277, incorporated herein by reference. This method relies on the principle that 
proteins generally exist as a mixture of folded and unfolded states, and continually alternate 
35 between the two states. When a test ligand binds to the folded form of a target protein (i.e., 
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when the test ligand is a ligand of the target protein), the target protein molecule bound by the 
ligand remains in its folded state. Thus, the folded target protein is present to a greater extent in 
the presence of a test ligand which binds the target protein, than in the absence of a ligand. 
Binding of the ligand to the target protein can be determined by any method that distinguishes 
5 between the folded and unfolded states of the target protein. The function of the target protein 
need not be known in order for this assay to be performed. Virtually any agent can be assessed 
by this method as a test ligand, including, but not limited to, metals, polypeptides, proteins, 
lipids, polysaccharides, polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in Wieboldt et al., 
10 Anal. Chem., 69:1683-1691 (1997), incorporated herein by reference. This technique screens 
combinatorial libraries of 20-30 agents at a time in solution phase for binding to the target 
protein. Agents that bind to the target protein are separated from other library components by 
simple membrane washing. The specifically selected molecules that are retained on the filter are 
subsequently liberated from the target protein and analyzed by HPLC and pneumatically 
15 assxsted electrospray (ion spray) ionization mass spectroscopy. This procedure selects library 
components with the greatest affinity for the target protein, and is particularly useful for small 
molecule libraries. 

Other embodiments of the invention comprise using competitive screening assays in 
which neutralizing antibodies capable of binding a polypeptide of the invention specifically 
20 competewithatestcompoundforbindingtothepolypeptide. In this manner, the antibodies can 
be used to detect the presence of any peptide that shares one or more antigenic determinants 
with nGPCR-x. Radiolabeled competitive binding studies are described in A.H. Lin et al. 
Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 10. pp. 2127-2131, the disclosure of 
which is incorporated herein by reference in its entirety. 
25 Identification of modulating agents 

The invention also provides methods for identifying a modulator of binding between a 
nGPCR-x and a nGPCR-x binding partner, comprising the steps of: (a) contacting a nGPCR-x 
binding partner and a composition comprising a nGPCR-x in the presence and in the absence of 
a putative modulator compound; (b) detecting binding between the binding partner and the 
30 nGPCR-x; and (c) identifying a putative modulator compound or a modulator compound in view 
of decreased or increased binding between the binding partner and the nGPCR-x in the presence 
of the putative modulator, as compared to binding in the absence of the putative modulator. 
Following steps (a) and (b), compounds identified as modulating binding between nGPCR-x and 
a nGPCR-x binding partner may be tested in other assays including, but not limited to, in vivo 
35 models, to confirm or quantitate modulation of binding to nGPCR-x. 
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nGPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists in 
disease states or conditions characterized by insufficient nGPCR-x signaling (e.g., as a result of 
insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that block ligand- 
mediated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease states or 

5 conditions characterized by excessive nGPCR-x signaling. In addition nGPCR-x modulators in 
general, as well as nGPCR-x polynucleotides and polypeptides, are useful in diagnostic assays 
for such diseases or conditions. 

In another aspect, the invention provides methods for treating a disease or abnormal 
condition by administering to a patient in need of such treatment a substance that modulates the 

10 activity or expression of a polypeptide having sequences selected from the group consisting of 
SEQ ID NO: 1 1 1 to SEQ ID NO:220. 

Agents that modulate (i.e., increase, decrease, or block) nGPCR-x activity or expression 
may be identified by incubating a putative modulator with a cell containing a nGPCR-x 
polypeptide or polynucleotide and determining the effect of the putative modulator on nGPCR-x 

15 activity or expression. The selectivity of a compound that modulates the activity of nGPCR-x 
can be evaluated by comparing its effects on nGPCR-x to its effect on other GPCR compounds. 
Following identification of compounds that modulate nGPCR-x activity or expression, such 
compounds may be further tested in other assays including, but not limited to, in vivo models, 
in order to confirm or quantitate their activity. Selective modulators may include, for example, 

20 antibodies and other proteins, peptides, or organic molecules that specifically bind to a nGPCR- 
x polypeptide or a nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be 
therapeutically usefixl in treatment of diseases and physiological conditions in which normal or 
aberrant nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and 
modulators may be used in the treatment of such diseases and conditions as infections, such as 

25 viral infections caused by HIV-1 or HTV-2; pain; cancers; metabolic and cardiovascular diseases 
and disorders {e.g., type 2 diabetes, impaired glucose tolerance, dysiipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); Parkinson's disease; and psychotic and neurological disorders, including 
schizophrenia, migraine, ADHH, major depression, anxiety, mental disorder, manic depression, 

30 delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's disease or 
Tourette's Syndrome, among others. nGPCR-x polynucleotides and polypeptides, as well as 
nGPCR-x modulators, may also be used in diagnostic assays for such diseases or conditions. 

Methods of the invention to identify modulators include variations on any of the methods 
described above to identify binding partner compounds, the variations including techniques 

35 wherein a binding partner compound has been identified and the binding assay is carried out in 
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the presence and absence of a candidate modulator. A modulator is identified m toe mstances 
where binding between the nGPCR-x polypeptide and the binding partner compound changes m 
th e presence of the candidate modulator compared to binding in the absence of the candidate 
modulator compound. A modulator tha, increases binding between the nGPCR-x polypept.de 
and the binding partner compound is described as an enhancer or activator, and a modulator that 
decreases binding between the nGPCR-x polypeptide and the binding partner compound „ 
described as an inhibitor. Following identification of modulators, such compounds may be 
further tested in other assays including, but no, limited to, t, vivo models, in order to confirm or 

quantitate their activity as modulators. 

The invention also comprehends high-throughput screening (HTS) assays to identify 
compounds that interact with or inhibit biological activity (L,, affect enzymatic activity, 
binding activity, etc.) of a nGPCR-x polypeptide. HTS assays permit screening of large 
numbers of compounds in an efficient manner. Cell-based HTS systems are contemplated to 
investigate nGPCR-x receptor-ligand interaction. HTS assays are designed to identify "hits or 
"lead compounds" having the desired property, from which modifications can be deigned to 
im prove the desired property. Chemical modification of the "hit" or "lead compound" is often 
based on an identifiable structure/activity relationship between the "hit" and the nGPCR-x 

polypeptide. , 

Another aspect of the present invention is directed to methods of identifymg compounds 
which modulate (i.e., increase or decrease) an activity of nGPCR-x comprising contacting 
nGPCR-x with a compound, and determining whether the compound modifies activtty of 
nGPCR-x The activity in the presence of the test compared is measured to the acnvtty m the 
absence of the test compound. Where the activity of the sample containing the test compound ts 
higher than the activity in the sample lacking the test compound, the compound wrll have 
, increased activity. Similarly, where the activity of the sample containing the test compound ,s 
lower than the activity in the sample lacking the test compound, the compound wtll have 
inhibited activity. Following the identification of compounds ma, modulate an acfvty of 
nGPCR-x, such compounds can be further tested in other assays including, but no. hunted to, 
i„ vivo models, in order to confirm or quantitate their activity. 

The present invention is particularly useful for screening compounds by usmg nGPCR-x 
in any of a variety of drug screening techniques. The compounds to be screened include (whtch 
may include compounds which are suspected ,o modulate nGPCR-x activity), bu, are not hmned 
,„ extracellular, inti-aceUular, biologic or chemical origin. The nGPCR-x polypeptide employed 
in'such a test may be in any form, preferably, free in solution, attached to a solid support, borne 
on a c=U surface or located intracellular*. One skilled in the art can, for example, measure the 
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formation of complexes between nGPCR-x and the compound being tested. Alternatively, one 
skilled in the art can examine the diminution in complex formation between nGPCR-x and its 
substrate caused by the compound being tested. 

The activity of nGPCR-x polypeptides of the invention can be determined by, for 

5 example, examining the ability to bind or be activated by chemically synthesized peptide 

ligands. Alternatively, the activity of nGPCR-x polypeptides can be assayed by examining their 
ability to bind calcium ions, hormones, chemokines, neuropeptides, neurotransmitters, 
nucleotides, lipids, odorants, and photons. Alternatively, the activity of the nGPCR-x 
polypeptides can be determined by examining the activity of effector molecules including, but 

10 not limited to, adenylate cyclase, phospholipases and ion channels. Thus, modulators of 

nGPCR-x polypeptide activity may alter a GPCR receptor function, such as a binding property 
of a receptor or an activity such as G protein-mediated signal transduction or membrane 
localization. In various embodiments of the method, the assay may take the form of an ion flux 
assay, a yeast growth assay, a non-hydrolyzable GTP assay such as a [ 35 S]-GTP yS assay, a 

15 cAMP assay, an inositol triphosphate assay, a diacylglycerol assay, an Aequorin assay, a 
Luciferase assay, a FLIPR assay for intracellular Ca 2+ concentration, a mitogenesis assay, a 
MAP Kinase activity assay, an arachidonic acid release assay (e.g., using [ 3 H]-arachidonic acid), 
and an assay for extracellular acidification rates, as well as other binding or function-based 
assays of nGPCR-x activity that are generally known in the art. In several of these 

20 embodiments, the invention comprehends the inclusion of any of the G proteins known in the 
art, such as G i6, G 15, or chimeric G q( j5 , G qs s, G q0 5, G q 25, and the like. nGPCR-x activity can be 
determined by methodologies that are used to assay for FaRP activity, which is well known to 
those skilled in the art. Biological activities of nGPCR-x receptors according to the invention 
include, but are not limited to, the binding of a natural or an unnatural ligand, as well as any one 

25 of the functional activities of GPCRs known in the art. Non-limiting examples of GPCR 
activities include transmembrane signaling of various forms, which may involve G protein 
association and/or the exertion of an influence over G protein binding of various guanidylate 
nucleotides; another exemplary activity of GPCRs is the binding of accessory proteins or 
polypeptides that differ from known G proteins. 

30 The modulators of the invention exhibit a variety of chemical structures, which can be 

generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide and 
non-peptide allosteric effectors of GPCR receptors, and peptides that may function as activators 
or inhibitors (competitive, uncompetitive and non-competitive) (e.g., antibody products) of 
GPCR receptors. The invention does not restrict the sources for suitable modulators, which may 

35 be obtained from natural sources such as plant, animal or mineral extracts, or non-natural 
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WO 01/< T ,11 molecule libraries, including the products of combinatorial chemical 
sources such as small molecule Ubran modulator s of 

approaches to library construction, and peptide libraries. Examples of pep 

GPCRreceptorsexmb^^ , o 

GPCR receptors exi ™ QrpT RFami de PDVDHVFLRF amide, and pyro- 

GNSFLRFamide, GGPQGPLRFamide, GPSGPLRF amide, fuv 

■ a- trir HPLC electrochemical, and the like, which are described in, lor 

♦ ^ Tfc. literature is replete with examples of the use ot radioiaoc 
are thoroughly documented. THe hterature rep ^ 
r He in HTS binding assays for drug discovery (see Williams, medicinal 
ligandsinHlb binning a* y 441-455 for review). 

1991 , n , 14 ,,S4, Swee^, - a,.,, ^ ~ « 

(Strosoerg, « u* , (Vanden Broeck, Jnf. 2?ev. 

i. /^m) 1997 15 487-494), several lands of insect cens ^ v ^ 
in Biotechnology, 19"/, r,n*mt Ovinion in 

, iao* 164 189^68) amphibian cells (Jayawickreme ^a/-, Curr^f Opzmon 
Cytology, 1996, i 64, 189-/o»J, ampi WFK-293 COS, etc.; 

7 / 1997 8 629-634) and several mammalian ceU lines (CHO,HEK 293, u 
iWo^fcnotogy, 1997, 5, 629 63 ) ^ ^ 

see Gerhardt, « oL. Eur. J. P^rmaco/^, 1997, 3*. 1 23) ^ 
the use of other possible cell expression systems, including cell lines obtained 

bound form, and the amount of free or uncomplexed label 
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in the host cells. Occupation of a GPCR by an agonist results in exchange of bound GDP for 
GTP at a binding site on the G a subunit; one can use a radioactive, non-hydrolyzable derivative 
of GTP, GTPy[ 35 S], to measure binding of an agonist to the receptor (Sim et al., Neuroreport, 
1996, 7, 729-733). One can also use this binding to measure the ability of antagonists to bind to 

5 the receptor by decreasing binding of GTPy[ 35 S] in the presence of a known agonist. One could 
therefore construct a HTS based on GTPy[ 35 S] binding, though this is not the preferred method. 

The G proteins required for functional expression of heterologous GPCRs can be native 
constituents of the host cell or can be introduced through well-known recombinant technology. 
The G proteins can be intact or chimeric. Often, a nearly universally competent G protein (e.g., 

10 Gqig) is used to couple any given receptor to a detectable response pathway. G protein 

activation results in the stimulation or inhibition of other native proteins, events that can be 
linked to a measurable response. 

Examples of such biological responses include, but are not limited to, the following: the 
ability to survive in the absence of a limiting nutrient in specifically engineered yeast cells 

15 (Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in intracellular Ca 2+ 

concentration as measured by fluorescent dyes (Murphy, et al, Cur. Opinion Drug Disc. Dev., 
1998, 7, 192-199). Fluorescence changes can also be used to monitor ligand-induced changes in 
membrane potential or intracellular pH; an automated system suitable for HTS has been 
described for these purposes (Schroeder, et al. 9 J. Biomolecular Screenings 1996, J, 75-80). 

20 Melanophores prepared from Xenopus laevis show a ligand-dependent change in pigment 

organization in response to heterologous GPCR activation; this response is adaptable to HTS 
formats (Jayawickreme et aL, Cur. Opinion Biotechnology, 1997, 5, 629-634). Assays are also 
available for the measurement of common second messengers, including cAMP, 
phosphoinositides and arachidonic acid, but these are not generally preferred for HTS. 

25 Preferred methods of HTS employing these receptors include permanently transfected 

CHO cells, in which agonists and antagonists can be identified by the ability to specifically alter 
the binding of GTPy[ 35 S] in membranes prepared from these cells. In another embodiment of 
the invention, permanently transfected CHO cells could be used for the preparation of 
membranes which contain significant amounts of the recombinant receptor proteins; these 

30 membrane preparations would then be used in receptor binding assays, employing the 

radiolabeled ligand specific for the particular receptor. Alternatively, a functional assay, such as 
fluorescent monitoring of ligand-induced changes in internal Ca 2+ concentration or membrane 
potential in permanently transfected CHO cells containing each of these receptors individually 
or in combination would be preferred for HTS. Equally preferred would be an alternative type 

35 of mammalian cell, such as HEK-293 or COS cells, in similar formats. More preferred would 
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be permanently transfected insect cell lines, such as Drosophila S2 cells. Even more preferred 
would be recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS 
formats well known to those skilled in the art {e.g., Pausch, Trends in Biotechnology, 1997, 15, 
487-494). 

The invention contemplates a multitude of assays to screen and identify inhibitors of 
ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is immobilized 
and interaction with a binding partner is assessed in the presence and absence of a candidate 
modulator such as an inhibitor compound. In another example, interaction between the nGPCR- 
x receptor and its binding partner is assessed in a solution assay, both in the presence and 
absence of a candidate inhibitor compound. In either assay, an inhibitor is identified as a 
compound that decreases binding between the nGPCR-x receptor and its binding partner. 
Following the identification of compounds which inhibit ligand binding to nGPCR-x receptors, 
such compounds may be further tested in other assays including, but not limited to, in v,vo 
models in order to confirm or quantitate their activity. Another contemplated assay involves a 
variation of the dihybrid assay wherein an inhibitor of protein/protein interactions is identified 
by detection of a positive signal in a transformed or transfected host cell, as described in PCT 
publication number WO 95/20652, published August 3, 1995. 

Candidate modulators contemplated by the invention include compounds selected from 
libraries of either potential activators or potential inhibitors. There are a number of different 
libraries used for the identification of small molecule modulators, including: (1) chemical 
libraries, (2) natural product libraries, and (3) combinatorial libraries comprised of random 
peptides, oligonucleotides or organic molecules. Chemical libraries consist of random chemical 
structures some of which are analogs of known compounds or analogs of compounds that have 
been identified as "hits" or "leads" in other drug discovery screens, some of which are derived 
from natural products, and some of which arise from non-directed synthetic organic chemistry. 
Natural product libraries are collections of microorganisms, animals, plants, or manne 
organisms which are used to create mixtures for screening by: (1) fermentation and extraction 
of broths from soil, plant or marine microorganisms or (2) extraction of plants or manne 
organisms. Natural product libraries include polyketides, non-ribosomal peptides, and variants 
3 (non-naturally occurring) thereof. For a review, see Science 282:63-68 (1998). Combinatorial 
libraries are composed of large numbers of peptides, oligonucleotides, or organic compounds as 
a mixture These libraries are relatively easy to prepare by traditional automated synthesis 
methods, PGR, cloning, or proprietary synthetic methods. Of particular interest are non-peptide 
combinatorial libraries. Still other libraries of interest include peptide, protein, peptidormmetic, 
35 multiparas synthetic collection, recombinatorial, and polypeptide libraries. For a review of 
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combinatorial chemistry and libraries created therefrom, see Myers, Curr. Op in. Biotechnol. 
8:701-707 (1997). Identification of modulators through use of the various libraries described 
herein permits modification of the candidate "hit" (or "lead") to optimize the capacity of the 
"hit" to modulate activity. 
5 Still other candidate inhibitors contemplated by the invention can be designed and 

include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A "binding partner" as used herein broadly encompasses non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural ligands, 
antibodies, antibody fragments, and modified compounds comprising antibody domains that are 

10 immunospecific for the expression product of the identified nGPCR-x gene. 

The polypeptides of the invention are employed as a research tool for identification, 
characterization and purification of interacting, regulatory proteins. Appropriate labels are 
incorporated into the polypeptides of the invention by various methods known in the art and the 
polypeptides are used to capture interacting molecules. For example, molecules are incubated 

15 with the labeled polypeptides, washed to remove unbound polypeptides, and the polypeptide 
complex is quantified. Data obtained using different concentrations of polypeptide are used to 
calculate values for the number, affinity, and association of polypeptide with the protein 
complex. 

Labeled polypeptides are also useful as reagents for the purification of molecules with 

20 which the polypeptide interacts including, but not limited to, inhibitors. In one embodiment of 
affinity purification, a polypeptide is covalently coupled to a chromatography column. Cells 
and their membranes are extracted, and various cellular subcomponents are passed over the 
column. Molecules bind to the column by virtue of their affinity to the polypeptide. The 
polypeptide-complex is recovered from the column, dissociated and the recovered molecule is 

25 subjected to protein sequencing. This amino acid sequence is then used to identify the captured 
molecule or to design degenerate oligonucleotides for cloning the corresponding gene from an 
appropriate cDNA library. 

Alternatively, compounds may be identified which exhibit similar properties to the 
ligand for the nGPCR-x of the invention, but which are smaller and exhibit a longer half time 

30 than the endogenous ligand in a human or animal body. When an organic compound is 

designed, a molecule according to the invention is used as a "lead" compound. The design of 
mimetics to known pharmaceutically active compounds is a well-known approach in the 
development of pharmaceuticals based on such "lead" compounds. Mimetic design, synthesis 
and testing are generally used to avoid randomly screening a large number of molecules for a 

35 target property. Furthermore, structural data deriving from the analysis of the deduced amino 
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acid sequences encoded by the DMAs of the present invention are useful to design new drugs, 
more specific and therefore with a higher pharmacological potency. 

Comparison of the protein sequence of the present invention with the sequences present 
in all the available databases showed a significant homology with the transmembrane portion of 
G protein coupled receptors. Accordingly, computer modeling can be used to develop a putative 
tertiary structure of the proteins of the invention based on the available information of the 
transmembrane domain of other proteins. Thus, novel ligands based on the predicted structure 

of nGPCR-x can be designed. 

In a particular embodiment, the novel molecules identified by the screening methods 
according to the invention are low molecular weight organic molecules, in which case a 
composition or pharmaceutical composition can be prepared thereof for oral intake, such as in 
tablets. The compositions, or pharmaceutical compositions, comprising the nucleic acid 
molecules, vectors, polypeptides, antibodies and compounds identified by the screening methods 
described herein, can be prepared for any route of administration including, but not limited to, 
oral, intravenous, cutaneous, subcutaneous, nasal, intramuscular or intraperitoneal. The nature 
of the carrier or other ingredients will depend on the specific route of administration and 
particular embodiment of the invention to be administered. Examples of techniques and 
protocols that are useful in this context are, inter alia, found in Remington's Pharmaceutical 
Sciences, 16 th edition, Osol, A (ed.), 1980, which is incorporated herein by reference in its 
entirety. 

The dosage of these low molecular weight compounds will depend on the disease state 
or condition to be treated and other clinical factors such as weight and condition of the human or 
animal and the route of administration of the compound. For treating human or animals, 
between approximately 0.5 mg/kg of body weight to 500 mg/kg of body weight of the 
compound can be administered. Therapy is typically administered at lower dosages and is 
continued until the desired therapeutic outcome is observed. 

The present compounds and methods, including nucleic acid molecules, polypeptides, 
antibodies, compounds identified by the screening methods described herein, have a variety of 
pharmaceutical applications and may be used, for example, to treat or prevent unregulated 
cellular growth, such as cancer cell and tumor growth. In a particular embodiment, the present 
molecules are used in gene therapy. For a review of gene therapy procedures, see e.g. 
Anderson, Science, 1992, 256, 808-813, which is incorporated herein by reference in its entirety. 

The present invention also encompasses a method of agonizing (stimulating) or 
antagonizing a nGPCR-x natural binding partner associated activity in a mammal comprising 
administering to said mammal an agonist or antagonist to one of the above disclosed 
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polypeptides in an amount sufficient to effect said agonism or antagonism. One embodiment of 
the present invention, then, is a method of treating diseases in a mammal with an agonist or 
antagonist of the protein of the present invention comprises administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize nGPCR-x-associated 
5 functions. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that modulate the function of G 
protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 

10 Exemplary diseases and conditions amenable to treatment based on the present invention 

include, but are not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal 
failure; inflammatory conditions (e.g., Chron's disease); diseases related to cell differentiation 
and homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, including 

15 anxiety, mental disorder, manic depression, anxiety, generalized anxiety disorder, post- 
traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, severe mental 
retardation; dyskinesias, such as Huntington's disease or Tourette's Syndrome; attention 
disorders including ADD and ADHD, and degenerative disorders such as Parkinson's, 
Alzheimer's; movement disorders, including ataxias, supranuclear palsy, etc.)', infections, such 

20 as viral infections caused by HIV-1 or HTV-2; metabolic and cardiovascular diseases and 
disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); proliferative diseases and cancers (e.g., different cancers such as breast, 
colon, lung, etc., and hyperproliferative disorders such as psoriasis, prostate hyperplasia, etc.); 

25 hormonal disorders (e.g., male/female hormonal replacement, polycystic ovarian syndrome, 
alopecia, etc.); sexual dysfunction, among others. 

Methods of determining the dosages of compounds to be administered to a patient and 
modes of administering compounds to an organism are disclosed in U.S. Application Serial No. 
08/702,282, filed August 23, 1996 and International patent publication number WO 96/22976, 

30 published August 1 1996, both of which are incorporated herein by reference in their entirety, 
including any drawings, figures or tables. Those skilled in the art will appreciate that such 
descriptions are applicable to the present invention and can be easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being treated, 
the particular composition being used and the size and physiological condition of the patient. 

35 Therapeutically effective doses for the compounds described herein can be estimated initially 
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from cell culture and animal models. For example, a dose can be formulated in ammal models 
to aclueve a circulating concentration range that initially takes into account the IC 50 as 
determined in cell culture assays. The animal model data can be used to more accurately 

determine useful doses in humans. 

Plasma half-life and brodistribution of the drug and metabolites in the plasma, tumors 
and major organs can also be determined to facilitate the selection of drugs most appropnate to 
inhtbi. a disorder. Such measurements can be carried out. For example, HPLC ana.ys.3 can be 
performed on the p.asma of animals treated with the drug and the .ocation of radiolabeled 
compounds can be determined using detection methods such as X-ray, CAT scan and MRI. 
Compounds that show potent inhibrtory activity in the screening assays, but have poor 
pharmacokinetic characteristics, can be optimized by altering the chemical structure and 
re.es.ing. to this regard, compounds dismaying good pharmacokinetic characteristics can be 
used as a model. 

Toxicity studies can also be carried ou, by measuring the blood cell composrtron. For 
example, toxicity stirdies can be carried out in a suitable animal model as follows. 1) the 
compound is administered * mice (an untreated control mouse should also be used); 2) blood 
samples are periodically obtained via the tail vein 6cm one mouse in each treatment group; and 
3) the samples are analyzed for red and white blood cell counts, blood cell composition and the 
percent oflymphocy.es versus polymorphonuclear cells. A comparison of results for each 
dosing regime with the controls indicates if toxicity is present 

A, the termination of each toxicity study, further studies can be carried out by sacnfictng 

guidelines Report of the American Veterinary Medical Assoc. Panel on Euthanasra, Journal of 
American Veterinary Medical Assoc., 202:229-249, 1993). Representative animals from each 

s treatment group can then be examined by gross necropsy for immediate evidence of metastasrs, 
unusual illness or toxicity. Gross abnormalities in tissue are noted and tissues are examtned 
histologically. Compounds causing a reduction inbody weigh, or blood com ponents are ess 
preferred, as are compounds having an adverse effec. on major organs. In general, the greater 
the adverse effect the less preferred the compound 

M For the treatment of many diseases, the expected daily dose of a hydrophobtc 

pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day and most 

- , ^ ^^n^npw Plasma levels should retlect 

active moiety are sufficient to maintain therapeutic effectiveness. Plasma le 

the potency of the drug. Generally, the more potent tire compound the lower the plasma 

35 necessary to achieve efficacy. 
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As discussed above, it is well known that GPCRs are expressed in many different tissues 
and regions, including in the brain. nGPCR-x mRNA transcripts may found in many other 
tissues, including, but not limited to peripheral blood lymphocytes, pancreas, ovary, uterus, 
testis, salivary gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, 

5 muscle, and fetal brain, and may be found in many other tissues. Within the brain, nGPCR-x 
mRNA transcripts may be found in many tissues, including, but not limited to, frontal lobe, 
hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 

Sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ED NO: 110 will, 
as detailed above, enable screening the endogenous neurotransmitters/hormones/ligands which 

1 0 activate, agonize, or antagonize nGPCR-x and for compounds with potential utility in treating 
disorders including, but not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); 
renal failure; inflammatory conditions (e.g., Chron's disease); diseases related to cell 
differentiation and homeostasis; rheumatoid arthritis; autoimmune disorders; movement 
disorders; CNS disorders (e.g., pain including schizophrenia, migraine; stroke; psychotic and 

15 neurological disorders, including anxiety, mental disorder, manic depression, anxiety, 
generalized anxiety disorder, post-traumatic-stress disorder, depression, bipolar disorder, 
delirium, dementia, severe mental retardation; dyskinesias, such as Huntington's disease or 
Tourette's Syndrome; attention disorders including ADD and ADHD, and degenerative 
disorders such as Parkinson's, Alzheimer's; movement disorders, including ataxias, 

20 supranuclear palsy, etc.); infections, such as viral infections caused by HTV-1 or HTV-2; 

metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose 
tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (e.g., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 

25 psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female hormonal 

replacement, polycystic ovarian syndrome, alopecia, etc.); sexual dysfunction, among others. 
For example, nGPCR-x may be useful in the treatment of respiratory ailments such as 
asthma, where T cells are implicated by the disease. Contraction of airway smooth muscle is 
stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. Additionally, in 

30 bronchiolitis obliterans, it has been noted that activation of thrombin receptors may be 

deleterious. Hauck et al. (1999) Am J Physiol 277:L22-L29. Furthermore, mast cells have also 
been shown to have thrombin receptors. Cirino et al (1996) J Exp Med 183:821-827. nGPCR-x 
may also be useful in remodeling of airway structure s in chronic pulmonary inflammation via 
stimulation of fibroblast procollagen synthesis. See, e.g., Chambers et al. (1998) Biochem J 

35 333:121-127; Trejo et al. (1996) J Biol Chem 271:21536-21541. 
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in another example, increased release of S CD40L and expression of CD40L by T cells 

* *w nrpri? x mav be useful in the treatment ot 
after activation of thrombin receptors suggests tnatnGPCRx may 

stable angina due to the role of T cells and inflammation. See Anions. « a,. (1999) 

Circulation 100:614-620. . 

A further example is the treatment of inflammatory diseases, such as psoriasis, 

P (199 6)AnnRheumDis 55:841-843. In addition to T 

Cooper (1995) Blood Cells Mo. Dis 21:156-167; Colotlae, d. (1994) Am I Pamol 144.97 

LionofnGPCR-xinbonemarrowandspleenmaysuggestmatitmayplayarol 
Expression or nur rar ,,„ io „/ (1996) Exp Hematol 

in the proliferation of hematopoietic progemtor cells. See DCuccio etaL( 

^Tanother example, ^^^^^^"^Z!^ 

brahri.ury.Asti.cy.eshaveb^ 

thrombhrreceptorsmaybemvolv^ 

of receptor activity may be beneficial for limiting neuromflammafo. 
by ashLy.es may also be limited by inhibiting thrombm receptor, See, , g , Pindon . * 
S J Biochem 255:766-774; Ub! * Reiser. (1997) Glia 21:361-369; Grabham » 

' 4 atiacned Sequence Listing contains me sequences of the polynucleotides and 
polypeptides of me invention and is incorporated herein by reference in its entirety. 

Methods of Screening Human Subjects „„ ced ures 
Thus in ye, another embodiment, the invention provides ^ 

• ♦■ t« determine whether the individual possesses a genetic characteristic 

or disease of the brain that is suspect* of having a hereditary , 
embodiment, tire invention provides a method for detcrmimng a potentia. for devdopmg 
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disorder affecting the brain in a human subject comprising the steps of analyzing the coding 
sequence of one or more nGPCR-x genes from the human subject; and deteimining development 
potential for the disorder in said human subject from the analyzing step. 

More particularly, the invention provides a method of screening a human subject to 

5 diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the steps 
of: (a) assaying nucleic acid of a human subject to determine a presence or an absence of a 
mutation altering the amino acid sequence, expression, or biological activity of at least one 
seven transmembrane receptor that is expressed in the brain, wherein the seven transmembrane 
receptor comprises an amino acid sequence selected from the group consisting of SEQ ID NO:l 

10 to SEQ ID NO:l 10, or an allelic variant thereof, and wherein the nucleic acid corresponds to the 
gene encoding the seven transmembrane receptor; and (b) diagnosing the disorder or 
predisposition from the presence or absence of said mutation, wherein the presence of a 
mutation altering the amino acid sequence, expression, or biological activity of allele in the 
nucleic acid correlates with an increased risk of developing the disorder. 

15 By "human subject" is meant any human being, human embryo, or human fetus. It will 

be apparent that methods of the present invention will be of particular interest to individuals that 
have themselves been diagnosed with a disorder affecting the brain or have relatives that have 
been diagnosed with a disorder affecting the brain. 

By "screening for an increased risk" is meant determination of whether a genetic 

20 variation exists in the human subject that correlates with a greater likelihood of developing a 
disorder affecting the brain than exists for the human population as a whole, or for a relevant 
racial or ethnic human sub-population to which the individual belongs. Both positive and 
negative determinations (i.e., determinations that a genetic predisposition marker is present or is 
absent) are intended to fall within the scope of screening methods of the invention. In preferred 

25 embodiments, the presence of a mutation altering the sequence or expression of at least one 
nGPCR-x seven transmembrane receptor allele in the nucleic acid is correlated with an 
increased risk of developing mental disorder, whereas the absence of such a mutation is reported 
as a negative determination. 

The "assaying" step of the invention may involve any techniques available for analyzing 

30 nucleic acid to determine its characteristics, including but not limited to well-known techniques 
such as single-strand conformation polymorphism analysis (SSCP) [Orita et al, Proc Natl 
Acad. Sci. USA, 86: 2766-2770 (1989)]; heteroduplex analysis [White et al, Genomics, 12: 301- 
306 (1992)]; denaturing gradient gel electrophoresis analysis [Fischer et al, Proc. Natl. Acad. 
Sci. USA, 80: 1579-1583 (1983); and Riesner et al, Electrophoresis, 10: 377-389 (1989)]; DNA 

35 sequencing; RNase cleavage [Myers et al, Science, 230: 1242-1246 (1985)]; chemical cleavage 
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wo 01/62924 c 7 A SR2 ( 1995V, and Roberts et aU Nucl. 

Pastinen - <,, Genome Res., 7: 606-614 0997)]; 5- nuclease assays [Pease - • 
Acad Sci USA 9;:5022-5026(1994));DNAMicrochipanalys 1 s[Ramsay,G.,N««. re 

reactton [Whiteley « a,., U.S. Paten, No. 5.52L065]. [See generally, Schafer -d Hawkins, 

incorporated by reference in theii entirety. 

■ t arises at least one procedure selected from the group consisting 
example, the assaying step comprises at least one p 

■ , a „ fat i-oot one codon of at least one nGPCK-x aneie ui 

of- («\ deterrnining a nucleotide sequence of at least one coaon u 

fences- <«> a po,ynucleoude Ration assay to determine whether nucletc actd 

whether nucleic acid torn the human subject has a nucleotide s^ence tdennca, to dtfferen 
&om one or more reference sequences. 

to a highly preferred embodiment, the assaying involves sequencrng of nucleK to 

SaTL ^M- «• ^ ;4:54 63 -546,(1977)(adeoxycha m — on 
nTL ^*ov, TIBTECH, n: 27-32 (.994, (sequencing oy W ™° - 

a ^-^(^(sequencmgbyhybrt^ 

(Direct sequencing of PCR products); and Akane « a/.. Sio,ecUn m es 16. 238-41 <!99 >, 
Mil l GUhel, Meth. E^i. «= ^ 0™ ^"""^I 

30 — — — ^^stnayu.oive 
receptor coding sequence or portions thereot. in some 

add— .•^-^^•^^T^T" 

sequencurgofonlyasmallporuonofnuc^ 

particular codon characterizing Ore allehc variant - ts sufficren, Tta PPJ 
35 for example, when assaying to determine whether one fanuly member tnhented 
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variant that has been previously characterized for another family member, or, more generally, 
whether a person's genome contains an allelic variant that has been previously characterized and 
correlated with a mental disorder having a heritable component. 

In another highly preferred embodiment, the assaying step comprises performing a 
5 hybridization assay to determine whether nucleic acid from the human subject has a nucleotide 
sequence identical to or different from one or more reference sequences. In a preferred 
embodiment, the hybridization involves a determination of whether nucleic acid derived from 
the human subject will hybridize with one or more oligonucleotides, wherein the 
oligonucleotides have nucleotide sequences that correspond identically to a portion of the 

10 nGPCR-x gene sequence taught herein, or that correspond identically except for one mismatch. 
The hybridization conditions are selected to differentiate between perfect sequence 
complementarity and imperfect matches differing by one or more bases. Such hybridization 
experiments thereby can provide single nucleotide polymorphism sequence information about 
the nucleic acid from the human subject, by virtue of knowing the sequences of the 

15 oligonucleotides used in the experiments. 

Several of the techniques outlined above involve an analysis wherein one performs a 
polynucleotide migration assay, e.g., on a polyacrylamide electrophoresis gel (or in a capillary 
electrophoresis system), under denaturing or non-denaturing conditions. Nucleic acid derived 
from the human subject is subjected to gel electrophoresis, usually adjacent to (or co-loaded 

20 with) one or more reference nucleic acids, such as reference GPCR-x encoding sequences 
having a coding sequence identical to all or a portion of SEQ ID NOS: 1 to 1 10 (or identical 
except for one known polymorphism). The nucleic acid from the human subject and the 
reference sequence(s) are subjected to similar chemical or enzymatic treatments and then 
electrophoresed under conditions whereby the polynucleotides will show a differential migration 

25 pattern, unless they contain identical sequences. [See generally Ausubel et al (eds.), Current 
Protocols in Molecular Biology, New York: John Wiley & Sons, Inc. (1987-1999); and 
Sambrook et ah, (eds.), Molecular Cloning, A Laboratory Manual, Cold Spring Harbor, New 
York: Cold Spring Harbor Laboratory Press (1989), both incorporated herein by reference in 
their entirety.] 

30 In the context of assaying, the term "nucleic acid of a human subject" is intended to 

include nucleic acid obtained directly from the human subject {e.g., DNA or RNA obtained from 
a biological sample such as a blood, tissue, or other cell or fluid sample); and also nucleic acid 
derived from nucleic acid obtained directly from the human subject. By way of non-limiting 
examples, well known procedures exist for creating cDNA that is complementary to RNA 

35 derived from a biological sample from a human subject, and for amplifying {e.g., via 
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po^e chain reaction (PCR» DNA or RNA derived from a biologtcal sampie obtamed 
from a human subject Any such derived polynucleotide whtch retains relevant nucleotide 
sequence information of «he human subject's own DNA/RNA is intended to fail wtthm the 
definition of "nudeic acid of a human subject" for the purposes of the present invention 
I„ the context of assaying, the term "mutation" includes addition, deletion, and/or 
substitution of one or more nucleotides in the GPCR gene - *" 

seven transmembrane receptor-encoding sequences set form of SEQ ID NO: to SEQ rD 
NO=l 10, and other polymorphisms ma, occur in intions (where introns extst) and that are 
Mentifiable via sequencing, restriction fragment ,ength polymorphism, or other techmuue, The 
vanous activity examples provided herein permit determination of whether amutation 

to a related embodiment, the invention provides methods of screenmg a person s 
genotype with respect to the nGPCR-x of the invention, and correlating such ge^ypes w«h 
di JL for disease or with predisposition for disease (for genetic counsehng) For example, 
,he invention provides a memod of screening for an nGPCR-x hereditary menti* dtsorfer 
genotype in a human patient, comprising the steps of: (a) providing a biologtca, sample 

said patienfs nGPCR-x alleles; (b) analyzing me nucleic actd for me presence of a mutation 
1 11, ,c) determining a nGPCR-x genotype from the anaiyzing step; and (d) correlating the 

preferred embodiment, the bioiogical sampie is a ceU sample containing human ce, is ma, 
contain genomic DNA of the human subject. The analog can be performed anaiogously to 
th e assaying described in preceding paragraphs. For example, the analyzing compnses 
sequent a portion of the nucleic acid (e.g., DNA or RNA), me portion compnsmg a, le*s, 
one codon of the nGPCR-x alleles. 

Although more time consuming and expensive man memoes involvmg nuclerc acd 
analysis, the invention aiso may be practiced by assaying one or more protein^ , of a humar. 
S ub,ec, to determine the presence or absence of an amino acid sequence vanation m GPCR 

GPCR protein via chemical or enzymatic memoes and sequencing me resultant peptides or by 
Western analyses using an antibody having specificity for a particular allelic vanan, of the 

GPCR v> 

' The invention also provtdes materia* that are useM for performing methods of the 
mvention For example, the present invention provides oligonucleotides useful as probes m 

«*~ — to — 1 such oligonucle<>tide probes compnse 
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6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleotides that have a 
sequence that is identical, or exactly complementary, to a portion of a human GPCR gene 
sequence taught herein (or allelic variant thereof)* or that is identical or exactly complementary 
except for one nucleotide substitution. In a preferred embodiment, the oligonucleotides have a 
sequence that corresponds in the foregoing manner to a human GPCR coding sequence taught 
herein, and in particular, the coding sequences set forth in SEQ ID NO: 1 to SEQ ID NO; 110. In 
one variation, an oligonucleotide probe of the invention is purified and isolated. In another 
variation, the oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, or 
fluorophore. In yet another variation, the probe is covalently attached to a solid support. [See 
generally Ausubel et al. and Sambrook et aL, supra,] 

In a related embodiment, the invention provides kits comprising reagents that are useful 
for practicing methods of the invention. For example, the invention provides a kit for screening 
a human subject to diagnose a mental disorder or a genetic predisposition therefor, comprising, 
in association: (a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x seven transmembrane receptor gene, the oligonucleotide comprising 6-50 
nucleotides that have a sequence that is identical or exactly complementary to a portion of a 
human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one sequence 
difference selected from the group consisting of a nucleotide addition, a nucleotide deletion, or 
nucleotide substitution; and (b) a media packaged with the oligonucleotide containing 
information identifying polymorphisms identifiable with the probe that correlate with mental 
disorder or a genetic predisposition therefor. Exemplary information-containing media include 
printed paper package inserts or packaging labels; and magnetic and optical storage media that 
are readable by computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to correlate the 
results of the analysis with the oligonucleotide with a diagnosis. In a preferred variation, the 
oligonucleotide is labeled. 

In still another embodiment, the invention provides methods of identifying those allelic 
variants of GPCRs of the invention that correlate with mental disorders. For example, the 
invention provides a method of identifying a seven transmembrane allelic variant that correlates 
with a mental disorder, comprising steps of: (a) providing a biological sample comprising 
nucleic acid from a human patient diagnosed with a mental disorder, or from the patient's 
genetic progenitors or progeny; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations in at least one seven transmembrane receptor that is expressed in the brain, wherein 
the at least one seven transmembrane receptor comprises an amino acid sequence selected from 
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process, it may be desirable to perlorm * chrom0 somal localization 

data provided here* faeces - — of ,he — ,o a 

number of disorders having hereditary components that are causative y 

identified bv such methods, and polypeptides encoded by the allelic variant 
variant sequences identified by sucnm mut ations 

sequences, and oligonuCeoude and ongopepnde f^en* teeof for 

-4- „ a r^aPCR-x seven transmembrane receptor protein oi a a 
nucleotide sequence encodmg a nurtK-X seven 

30 co.plen.en, of a sequence se.ec.ed from the grcup cons.snng of SEQ ID «a «^ Q 
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a sequence selected from the group consisting of SEQ ID NO:l 1 1 to SEQ ID NO:220, by at 
least one residue. 

An exemplary assay for using the allelic variants is a method for identifying a modulator 
of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell expressing the 
allelic variant in the presence and in the absence of a putative modulator compound; (b) 
measuring nGPCR-x biological activity in the cell; and (c) identifying a putative modulator 
compound in view of decreased or increased nGPCR-x biological activity in the presence versus 
absence of the putative modulator. 

Additional features of the invention will be apparent from the following Examples. 
Examples 1 and 2 are actual while the remaining Examples are prophetic. Additional features 
and variations of the invention will be apparent to those skilled in the art from the entirety of 
this application, including the detailed description, and all such features are intended as aspects 
of the invention. Likewise, features of the invention described herein can be re-combined into 
additional embodiments that also are intended as aspects of the invention, irrespective of 
whether the combination of features is specifically mentioned above as an aspect or embodiment 
of the invention. Also, only such limitations which are described herein as critical to the 
invention should be viewed as such; variations of the invention lacking limitations which have 
not been described herein as critical are intended as aspects of the invention. 

EXAMPLES 

EXAMPLE 1: IDENTIFICATION OF nGPCR-X 

A. Database search 

The Celera database was searched using known GPCR receptors as query sequences to 
find patterns suggestive of novel G protein-coupled receptors. Positive hits were further 
analyzed with the GCG program BLAST to determine which ones were the most likely 
candidates to encode G protein-coupled receptors, using the standard (default) alignment 
produced by BLAST as a guide. 

Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search Tool is 
suitable for determining sequence similarity (Altschul et al., J. Mol. Biol., 1990, 215, 403-410, 
which is incorporated herein by reference in its entirety). Software for performing BLAST 
analyses is publicly available through the National Center for Biotechnology Information 
(http://www.ncbi.nlm.nih.gov/). This algorithm involves first identifying high scoring sequence 
pair (HSPs) by identifying short words of length W in the query sequence that either match or 
satisfy some positive-valued threshold score T when aligned with a word of the same length in a 
database sequence. T is referred to as the neighborhood word score threshold (Altschul et al., 
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jr^e -'Shborhood ... hits act as seeds for initiating searches .0 find HS* 
1 the Native ahgnmen, score can be leased. Extension for the word hits .each 
maximum achieved value; 2, .he cumulative score goes to K ro or helo^du he 

speed ofthe alignment. The Blast program u ,..,<.■ ,,c» 1092 89 10915- 

.j f.^H«.ikoffetal Proc. Natl. Acad. Sci. USA, 1992, sv, ivy 
BLOSUM62sconng matrix (see Heiukoti et ai., rr „, = ml „f 5 o 

10 919 which is incorporated hereinby reference in its entire*) alignments (B) 50, 
expectation© of 10, M-5.N-4, and a comparison of bom strands 

The BLAST algornhm (Karlin «<./., Proc. Natl. Acad. Sc. USA, 1993, 90, 5873 

, . tit AS T algorithm is the smallest sum probability (P(N))> whicfc provi 
by chance. For example, a nucleic acid is considered similar » a ™^ 

preferably less than about 0.001. collection 
Homology searches are performed with the program BLAST version 2.08 
Homology nprRs was used to search the genomic DNA 

of 340 query amino acid sequences derived from GPCRs wa, 

sequences This region is called the consensus DNA region. The proc 
lis involves the automatic parsing o, the BLAST output files using *. program 

• nwi extracted This information is used by a PbK^ scnpi 
aUgnmen, in me genomic DNA » ^ ^ ^ „ 

the maximum common overlap. These regions ax V 
identifier, a start and the end position in the semience. ^ 
were extracted from the origmal genomic sequence file usmg me program fetchdh. 
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The consensus regions are assembled into a non-redundant set by using the program 
phrap. After assembly with phrap a set of contigs and singletons were defined as candidate DNA 
regions coding for nGPCRs. These sequences were then submitted for further sequence 
analysis. 

5 Further sequence analysis involves the removal of sequences previously isolated and 

removal of sequences that are related to olfactory GPCR's. 

nGPRCR-x cDNAs were sequenced directly using an ABI377 fluorescence-based 
sequencer (Perkin-Elmer/ Applied Biosystems Pvision, PE/ABD, Foster City, CA) and the ABI 

10 PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each ABI cycle 

sequencing reaction contained about 0.5 jig of plasmid DNA. Cycle-sequencing was performed 
using an initial denaturation at 98°C for 1 minute, followed by 50 cycles using the following 
parameters: 98°C for 30 seconds, annealing at 50°C for 30 seconds, and extension at 60°C for 4 
minutes. Temperature cycles and times were controlled by a Perkin-Elmer 9600 thermocycler. 

15 Extension products were purified using Centriflex™ gel filtration cartridges (Advanced Genetic 
Technologies Corp., Gaithersburg, MD). Each reaction product was loaded by pipette onto the 
column, which is then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B 
tabletop centrifuge) at 1 500 x g for 4 minutes at room temperature. Column-purified samples 
were dried under vacuum for about 40 minutes and then dissolved in 5^1 of a DNA loading 

20 solution (83% deionized formamide, 8.3mM EDTA, and 1 .6 mg/ml Blue Dextran). The 

samples were then heated to 90°C for three minutes and loaded into the gel sample wells for 
sequence analysis using the ABI377 sequencer. Sequence analysis was performed by importing 
ABI377 files into the Sequencer program (Gene Codes, Ann Arbor, MI). Generally, sequence 
reads of 700 bp were obtained. Potential sequencing errors were minimized by obtaining 

25 sequence information from both DNA strands and by re-sequencing difficult areas using primers 
annealing at different locations until all sequencing ambiguities were removed. 

The following Table 5 contains the sequences of the polynucleotides and polypeptides of 
the invention. The transmembrane domains within the polypeptide sequence are identified by 
underlining. 

30 

Table 5 

The following DNA sequence nGPCR-2031 <SEQ ID NC.1> was identified in 
H. sapiens: 

CCAAATCCCATCTTTCTCTCCTTTGACAAACTAGGAATTGCTATTGTTCCCTTGGTAAACATAGTAGGGAT 
ATGAAATAAGACAATTTAATCCTCTAATTTATGACAATGGGAGAGATGTTGCTGAAAACCCTGAGCTATCA 
GTGCTTTTAATTAAAACAACATTAGTAATGGTCACTAAAGGAAAATATA?TCCATTGTAAATGTCAAGATT 
TACACTGTCTCTGACAATGACACAATAATTATGCTAAGGTGCAGAAAGTAACACCGCCTCACTAATTCTCC 
T G C AAC AC AAAATAT AC AG T G AAAG T G AC AAAT G GAT 1* AAT T T AC AT AT GG AT G AAC AT GAT CT G T TG C T C 
TCCAAGGTCCCAAAAGATACATAAGAGAAAAATTTAGTGATGTTACTGGATGATGTCTTTTAAGACAACAC 
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p <SEO ID NO :il> is a predicted ammo 

:s d f £££ seer^rsr ^^^^^^^ 



ATCAATTGAAAM»GAAAATGTATGTAA^ 

T^CTTTTAAAAGTCTTTCATATTATATATTACACA^ACACACA^ TGTTTTAT CCCATATAAGA 

™taacca1^^^^ 

G"AATTTATGGCTGTTTTATGGGTTTCATCAoGCTMGTCACT CATGTATG TGATAGGAAAAAT 

acSagggaatgaaatatctttt^^^ 
tWgttcctgagtaaatagtatacat^ 

rTTAAAATTCATTGAAGATTATTAGGACCCATTTGAA TAAGA GGTT"AAAAAACTAP-TCAACAG 
ScXciGAACGATACCTATTAGATTG^ 

aSagaactctaaagaaaaccacactatga 

<SEQ ID HO.il2> is a predicted amino 

CITV^QFLQRRTLKKTTL 




GGTCUT^AOi^-^^^-* . 

re <SEQ ID NO.H3> is a predicted ammo 
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The following DNA sequence nGPCR-2035 <3EQ ID NC . 5> was identified in 
H . sapiens: 

CTATAAACTAGGTGGCTTAAAACAACAAAAATTTATTCT3TTCXAGTTCTGGAGGCTAGAAGTCTAAAGAA 
AATCAAGGCGTCAGCAGAATGGAAGCCCTAGAATAGTCTAGGGAGGAATTCTTCATTTTTTCCTTGCTTCT 
GGTGGCTCCCAGCAATCTTGGTATTCCTTGGTTTGTAGCTGCATCACTCCAATTTTTGCCTTCATCTTTCC 
ATGAACTTATTTCCTGTGTGTGTCTCTGCATCTCCTCTCTTTTTATGGGGTGCCAGTTATTAGATTTAAGG 
CCCACTCTAACCCAGTATGAGCTCATCTTAACTTGATTACATCTGCAAAGACCTTATCTCCAAATAAGGTC 
ACC?rCTGAGGTTCTTGGTAGACATACATTTTGGGGGGATACTAT7CAACTCATTACACCACAACCCCCCA 
AACTAGAGAGATAGGCAAATACAGAGAATCACAGGTTACAGGGAGCAGAAGCCTCTAAATGCAATACCTGA 
TAGAAACACTTAAACAATAATTGACACATTGCTGGAGGCTGGAGTGTGGACTAACTTGAGACATAAAAACT 
CTTGAGGGCCTAGACTTG7GGGGAGGACACCCACTTTCATAAGTTTTATCTCTAGGAGCCCCACCAGGTTC 
7CATGATAAAGTGCTGAGAA 

The following amino acid sequence <SEQ ID NC.115> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO . 5 : 
INVANNKNLFCSSSGGKSKSNQGVSRMEALESREE FFIFSLLLVAPSNLGIFWFV AASLQFLPSSFH ELIS 
CVCLCISSLFMGCQLLD LRPTLTQYELILTLHLQRPYLQIRSPSEVLGRHTFWGDTIQLITPQPPKLERAN 
TENHRLQGAEASKCNTKHLNNNHIAGGWSVDLETKLLRATCGEDTHFHKFYLEPHQVLMIKCE 



The following DNA sequence nGPCR-2036 <SEQ ID N0.6> was identified in 
H. sapiens : 

GATGCATTAGTGCTGCATTAAATACTTACTCAAAAAGGA3TAGAAGTCTTGCAGAATGGGTAACAATGTAA 
AAGTCCAAAAGGAAAACCTAGGAAGGGAATCAATATTTCCAAGGCCTGTATCTGCTTTCTGGTACTTACCC 
ACAC C T T G C C G C AAT T C C C AAC CAAG T TAAT AGATG T G AAC T GAAGAAGAT T AC TACAT T C T AC 7 GCAT GA 
TACTGTGATATATATCTAAAAATACTTTTCCACTCCTGAAAATATTCAGTCTTATACCTATATACATTTAG 
AAATGACAAATAGAAAACAGTATATATTCTCAAATGCAAAACTGCAAACAGTTTGAAGAATGGCCTAAACA 
AAGAATACACACACACATACATAAATATATATATATATATACACACACACACACACACACACAAGCACCCA 
CACACCTGTGCCCTTAAGGCGCTCAGAGTCTATTCTGATAGTTATCCACTTACACAAAAATGTACACTAAT 
AGTGATGAGAAAGTAGCAGCACAGAAGAAGGAGATGTTGCTCTGGGGTAGAAAAGAAAGTTTGCAAGTCCT 
GGATGCCCAGTGACTTACGTTTTGTTCAACCACCTAGTTTAATTACCATCCATTCCACTAGGAGTTAAAGA 
ATAAATATATTCAGTACAATGCCAGTTTACTATTTAT 

The following amino acid sequence <SEQ ID N0.116> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 6: 

KTGIVLNIFILLLVEWMVIXLGGTKRKSLGIQDLQTFFSTPEQHLLLLCCYFLITISVHFCVSGLSETLSA 

LRAQVC GCLCVCVCVCIYIYIFMYVCVYSLF RPFFKLFAVLHLRIYTVFYLSFLNVYRYKTEYFQEWKSIF 

RYISQYHAVECSNLIiQFTSINLVGNCGKVWVSTRKQIQ ALEILIPFLGFPFGLLHCYP FCKTSTPFVSICS 

TNA 



The following DNA sequence nGPCR-2037 <SEQ ID N0.7> was identified in 
H. sapiens : 

TTTTATAATTCCTAATGGTAATAATTATATCAGTTTGTAAAGTCAGCAATATTGATAAGCAGCAGTACAAG 
TAAATACAATAATCACAG7TTGTTT7GCTTTGAAACTTAAATCTATTTAACACCTTCCCCTGTCTCTTGAT 
CTTCATGTTCCCAGGGGATAGGGTCATTGTCCTGTACAGAAGGGACTGTGTCCCTCTCATGCCAAAACTGC 
TCTACGTCAGGAAGGATGGGAATCTCTGCCTTCTCAGTTTTCCCTTTGCCAGAGGAGGGAGAGCTGGGTTT 
CTCTTTTTCTGGTATGGATGCTGGGGATTCTGGAGATGGAACCTTGTCAGGAAGACCCTCTGAGTTGCCAG 
CTGGTGTTTCCTGAGACTCTGAGACAGTTGGAGGTTT7TTGGTTATCATCCA.TTTCCATACACC7TTCAAG 
CCTTCCCTGAACTCTTCCGACATCACAAGAAAAATGAGAGGATTTGCTGAAGAGATGGAAAACATCAAGAC 
TTGAGACAGGGCTATGAAACCTTGTGGTGGGGCCGGGCCTGCAGCCTTCAGATGCCATACCCACAGCCAAG 
CTACCCATTCGGGGAGCCACAAGAGAGCAGAGATGATGGCAATGCTCAGCAGCATCACTGTGACTTGCTTT 
GGAGCGTATCTGGTTTCTAAGATTT7GAGTCTTAGTTCCTCGTTTTTTACATTGGTCATAAGCTCTCCAGA 
AATAAAAGCTGGCAAAAAATAAT 

The following amino acid sequence <SEQ ID NC117> is a predicted amino 

acid sequence derived fron the DMA sequence of SEQ ID NO. 7: 

Y FL PAFI S GELMTNVKNEELRLKILETRYAPK QVTVMLLS I AI I SALLWL PEW VAWLWVWHLKAAGPAP PQ 

GFIA LSQVLMFSIS5ANPLIFLVM 5E5FREGLKGVWKWMITKKPPTVSESQETPAGNSEGLPDKVPSPE5P 

ASIPEKEKPSSPSSGKGKTEKAEIPTLPDVEQFWHERDTVPSVQDNDPI PWEHEDQETGEGVKI VSKQNKL 

LLYLLVXLLINIADFTNYNYYHEL 



The following DNA sequence nGPCR-2038 <SEQ ID N0.3> was identified in 
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^fo ID N0.118> is a predicted amino 
The following amino acid se ^nce ^SEQ *D NO ^ 
acid 3equer.ce derived : :ro» the ^^^^^kvpdQIGHPRPQQAQQCTSVQA 
LLFYPGVHLFREPLLLGLSPCSSLWSFSNRGRMAADPLPFA FASPRFQLS TRPLVAHFLLITFVPV 

LDI . 

■ ^FDrR-?m9 <SEQ ID N0.9> was identified m 

The following DMA sequence nGPCR 203b <bty 



H. sapiens 




CCGAAAOT^T^w-^^'— — - - - ^-^^n^Qcj^Q^QGTI^TAGAGACJ^^i^^^^^^^ 
CAAAATTGTCTTAGCCATTCATGAAAGCATG^^^ 

AATGGAAAGCC"ACTTAGAAAATGAAGGACTGATTGGGCTTC^ 

AAACATGCATCGAGCATCTCGAGTGGAGCCCTCTGTGC^ 

CTGCCCTTGAGAAGCTTGCAGAATCCT^ 

GGAACTCTTGACCTGGGGAAAAGAGCCAGGAAAGATGTG^TGA^ CTCTT ATTTGAGCCTAGT 
GTC-TGAGGAGCCAAGAGAAGGTGGCACGMG^ 

GCCT 

. cm Tn v> 0 - 19> is a predicted amino 
The following amino acid se ^ en £e<SEQ ID NO 19 

acid sequence derived ™ ~- c j - c KHE FW E.GNRDNKVI TME S LLRKRT DWAS AF I US F I CS QT C 
ESVHGRPYVPGTGYV^KHLH^QNC^ShSK^ 




IPSTSHPSHSAATAQIGLLVERMGKCLTEPGPLRVAN ^ 

or , Q nrPCR-2041 ' < SEQ ID N0.11> was iden~ifxed 

"The following DNA sequence nGPCR 



The tOliOWiny ui-.<-- 0=^- 

H. sapiens: .™ T TrrTrTrTGAAGTTGAACAAAATATTCTTAAGTAATCAGTTC 
TTG^GTTTTATGTTTTCCATTAAAAATATTCCTCTGTGAAGTILAA TG3AA TTGGAATGAGC7TG 
TACAGTGAAACAAAGGAAGAAAACCTCTGCTGTTATAAACCAAAACTC 

gggaaLacaggcacctctg^ttatattaagatattccaaagtot 
?S^tgatgg»ctaca3gcaaattggttac^ 

_:,^;^^TrTnCCCCTCGGGCCCATTGGTGAATAAGAAAAGGCATTCC^ 
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| ATGCATTTTAAATGTTAAAG GAAAACCTATACAGATGCATAGAGGAAATGCCTAGTCTT GTGTG7ATTTAA 
■ GC AT" TTGAACTATT TAT TT GAT AACTTACTGGGGGGGGGGTTAAAAATATGTCCACAAAATATTTGATAT 

T C TTT T C7\GT AG GTGGAGCC TAAT TCCC ICT GAGTG CT G AC CTT AT TAACTTGCTTCTAAC AT GAG AAT AT 

GGGAGAAGTGCAGTGTGTGAGTTTG 

The following amino acid sequence <SEQ ID N0.121> is a predicted amino 

acid sequence derived from rhe DNA sequence of SEQ ID NO. 11: 

KSKTALLPY5HVRSKLIRSALRGNAPPTERNIKYFVDIFLTPPPVSYQINS5KCLNTHKTRHFLYASWFL 

HLKCIMSIKNLYEVAYIESVYIQCQSSVSSISFRSRKKTVPD IYICNLAVADLVHIVGMPFL IHQWARGGS 

W^/FGGPLCTIITSLDTCNQFACSAIMTVMSVDRVKDFEISYNSSVPVLPQAHSNSNTSFGLQQRFSSFVSL 

N1LKNILFNFTEEYFWKTNT 



The following DNA sequence nGPCR-2042 <SEQ ID N0.12> was identified in 
H. sapiens: 

C T GC T AAT TGCC AGCC AGT GGAAGAAG AAGCAGAGGCC AT TGTGGCTTG AG AT GAATTCTCTG CAT GGC AG 
CACCAGGTAGAGGTTAAGAGGGAGCCAGCTGATTGTGTAGACAAGCACCATTGTCATCAGCATCTTCAGGG 
TCTCCTTCTTCTCCCCATGCTGCCAGATATAGGTGTGGATGCTGATGTCATCAACAGCATTATGGATCCAC 
AGCTTTTTGGCCACATGACCATAAACAACCACTAGTGCCATTAATGGCAAjATGAGGAAGAGCATiAAACAA 
TTCTCAGGTCAAGGTATTTCCCTGAAGATTTTGAAGTATACGGGAAACT i iGTAGGCAGACAGTTTCTTCA 
GCTATGTTTCTAGGTTATAAGACAGACAGAAAGAGAAACATCAGCTTTGTCTTTTCCCTGAGACCTACAGC 
CAGCTATTTTATGGAAGTTTGGCCGAAGGAAGATACATATTTACTGTTTGTGTCTGCATTAAGCT?AAAAT 
CTAGAGTTAAAAATCCGGGAGACTTTGGGTTCACCTATTCCAGACCTCTCATGTGATATATAAGGAAATTA 
TGGCCCCCAAATGTGAAGACTTATTTCTAA7AATCAAATGCTATGAGAGTTATTGGAAACCGTTATGGTAA 
ATCCCAAGTAAAAGAAATTTATTTTTATACCTATATTTGGAAATGTACTATTCCAGCCCCTACTCTGTAAG 



The following amino acid sequence <SEQ ID N0.122> is a predicted amino 

acid sequence derived from the DMA sequence cf SEQ ID NO. 12: 

LTEGLEYISECYRYKNKFLLIiGIYHNGFQLSHLIIRNKSSHLGAIISLYITEVWNRTQSLPDFLILSLMQTQ 

TVNMYLPSAKLPNSWLVSGKRQSCFSFCLSYNLETLKKLSAYPVSRILQNLQGNTLT ELFLLFLILPLMAL 

V^/VYGHV AKKLWIHNAVTDDISIHTYIWQHGEKKETLKMLM TMVLVY 

CFFFHWLAI3 



The following DNA sequence nGPCR-2043 <SEQ ID N0.13> was identified in 
H. sapiens : 

TTTATTACGGCCCAATAGGAAGTTGAAACAGCACCTTCAAGGATTAAAATTTATTATATAAAACCGAATTA 
ATAAAAGCGTGATTATCGACACCACATCTCCATTTAGCAACCCAAAAGTTCTTCCTGTTCCCAAATCTGAA 
AAAAAAAAAATTCGTAAAAATGCCTTACGATGGATGACTACAGCAGACGGGCTGTTGAGGGCTGCCTCAGC 
TCTTCAGCCCAGACCAGTGACAGAGCTACCAACACTGCTTCACCTCCTGCAGAGGTAGAGGTACAGGCAAT 
GAGAGGAGGGGGTCAGGGATATTTTTTAGCCCTTTCTCATCCTACCCTCATGCCAGTCCCAGCTTTATCTA 
CCCTTGAGTCATATTAAGCCATTCAAGGATGAGTGGATGAAGTTTTTAATCAGGAAAAAATACTTCCATGC 
CCCCCAATTTGAGAGTAAGAAATAGAAAATGAGGCTATTGTGGGTGTCATTTCTAATTTCTGGACCTCAGC 
CTGTACCCTGGGGTAAGTGGAAGTGGAAAAAAACTACAAGAAAACAGAAAGGAGTGGTGGGGATTTGTAAG 
GCT T GGAT GAG AT AGT AT AT AT T AAAGGGGAAAACTT AATT ACTT TACCC T T A 

The following amino acid sequence <SEQ ID NO,123> is a predicted amino 
acid sequence derived from the DNA sequence cf SEQ ID NO. 13: 
FITAQSVETAPSRIKIYYIKPNKRDYRHHISIQPKSSSCSQIKXKNSKCLTMDDYSRRAVEGCLSSSAQTS 
DRATNTASPPAEVEVQAMRGGGQGYFLALSHPTLMPVPALSTLESYAIQGVDEVFNQEKILPCPPIEEIEN 
EAIVGVISNFWTSACTLGVEVEKNYKKTERSGGDLGLDEIVYIKGENLITLPL 



The following DNA sequence nGPCR-2044 <SEQ ID N0.14> was identified in 
H. sapiens : 

TTTATGACCTTAAAGCATTTAGCAAACTTAATATCTGACCTACATAATTTAGTCTAAATGTTTTTATCAAT 
ACTTTTTGAAGCTGTTTTTATTTCCCAAAGATTACTAAAGTTACATAAACTAAAAGGTATTACAGTTTTTA 
TTTTGCTTTCAAGATATTTAAGTGTTTATTTTTGTTTAAGCCAATTAATTACAGCCCTTTTACATAAACAT 
TACCCACAATACATATATAGCTACACAGAAAGACAGAAGAAGATTACTGCAGTAATTGCAAGATTTTTTAT 
TTGTCAGTTTTTAAGTTTCTTAATT GGAT TACT GGCTTTAGGGTGGAGCCCTTGGAAAAGCAGAGCGAGGA 
AAGGAGTCTCTGGTGCCTCCTGTTTTTCCCAAGGAGCTCAGGCTCTAAGAGCTTCAATATCTGCTTTTAAT 
TAAACTGATTTTTAACCATAGCACTCTTTAATAAAAGTTCTTTTAGAATTTCTTATGCCAAACAGCCAATA 
TTTCTGGTTTTTGAACTTTATCAAAGGTAACCTCCCAGGTGCTTAGAGAAGGAAAATTTAAGACAGTCCAA 
GGAGGAGAAGAGAGTAGA 

The following amino acid sequence <SEQ ID NQ.124> is a predicted amino 
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_____ 

was .defied in 



^he following 

H. sapiens: ^ MT ,. Tr ArTG n, TTTG TCATATTCCTCATGATCACATATCA 



AT TCAGT ACAT AGCAATvai ^^7," » rr AC CRATGAAT ATTTCAGGATAGATGAGGACaAl AoK - ^ 

GCACCTAGAATAAGACCCAGC^CA^GGTAGCA^ 

ACAGATGGATGGAAGGAGGGAAGGAAG^CAGA^ 

AGACCGTATAGAATGAAACAGACATTCTGGCCTGC^ 

AAATGCATACTGCACAAATGACCCATTCAGGTTC^CT 

_ • „ <rre»ri amino 




^ ^Ff) ID NO.I26> is a predicted amino 
The following amino acid sequence <SEQ ID NU ± 

TCHGNTKLYTYIIFKNLA 




bi^'-^^"' 

~™ m wo i?7> is a predicted ammo 
The following amino acid nee of SEQ ID sS.17: 

acid sequence derived from the ^sequence IQR _ FRHSVRA STDKPSGYI 

— — — — T^TT TTT7 ^ Hanhi fiec in 




ssva ID »V? r c - J_____Bredicted amino, 
^VMn wina amino acid s equence <S_C___P_>Hj ■ 



rhe 
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acid sequence derived fron the IN A sequence of SEQ ID NO. 18: 

cyksyffpyiraqpi j lclglpvi:\'v t /sf:vltfssssfil?lfsvfydqiqsi j kthrahqnttlqfdiqs 
cf'-vyrsnf fsiylslsfhlllintwily aqsaklftvhfrcps yfpfsi llt mlfpmlg mlsfqhlsttnf 
ax x:\ppqnpsfslglpqgpsdnnvpspsfciscih 



The following DNA sequence nGPCR-2049 <SEQ ID N0.19> was identified in 
H. sapiens : 

ACAGGATGACATTTTCTGGATAT3CACAAAACTGAAAACATTTCAGATATTT7CTA7AATTCTTTGA.GTAT 
AAAAATTTTCTGGACTATGTACTGTTTCATCTTATCAAATCCCTCAGACCAAATTTATTTAGATACATATG 
TTGCATTTACCACCTAATTTCTCTTAAACTTTGCTGTCTACAGAAGTTAT TAGCAGGCACATCTGTGTACA 
ATATACTGTAAAGTTCTACATTGAC7ATTTCTTCCGCTCCAAAGCAGGGCCTGGGATGATTACCATTCCAA 
GAGTATTTCTACTATATCTATTGTAGACAACACAGAACTTTATCAAAATAATGCTTACTCATTAGCCCTGT 
AAAGGCC T CC C ACT G AAG T T ATCTTT ATT CCTGAAT AC AGT AT AAGATCTTTAAGACCT AT GG AC AAAAT A 
AGAGATCTACTATATAGCTCACAAAATTGTAAAATTTATATGTATATTTTTTATACCTTTATACATTTACA 
TGTCTTTTGGAAGATACTGTGAACACTGATAATTTTAAAGAGGCCTCATTTAGTTTCATTAATGA.^\AATGA 
TATGCATAAGTACTGCACACTTTCCTCTTTACATGCTAAAACTTGAATAATGACAAAAATATGCTGTACAC 
TAAGCCAGACATAA7TT 

The following amino acid sequence <SEQ ID N0.129> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 19: 
RMTFSGYAQNKHFRYFLFFEYKNFLDYVLFHLIKSLRPNL FRYICCI YHLISLKLCCLQKLLAGT3VYNIL 
SSTLTISSAPKQGLGLFFQEYFYYI YCRQHRTLSKCLLISP T /KASHSYLYSIQYKIFKTYGQNKRSTILTK 
LNLYVYFLYLYTFTCLLEDTVNTDNFKEASFSFINENDMHKYCTLSSLHAKTIMTKICCTLSQTF 



The following DNA sequence nGPCR-2050 <SEQ ID NO.20> was identified in 
H. sapiens: 

TAAGCATGTGAAATATTATAAAGCCTGCCTGAAATTGGTCACATGCCAGGCCCTTCTCCCATTACTCACAA 
ACCTGGCTAACCACATGCAAAGGAAAGGGCCAGGGCCCAGCTCAGGATGCTCATCACAGCAGAGGTGTGCT 
TTGGGCGGTGGCAGCACCAGGTGGGACAGAGGACACACAGAAAGCTCTCAATATTCATGGCCACCAGGAGA 
CAGAGACTCACTGTGTCAGAGAAATAGGACACAGGCTCCAGAAACATGGCCACCTGCAATGTCACCTGGTG 
ATACAGCATGAGGATTTTCTCCAACAGGATCACAGTTACACAGGAGAGGTTGACCATATCAGCAGCGGCCA 
GGTTAAGGACATAGGTCACGTAGGGGCTGCTCCTGACCTGGAAGCAGAAAAGCCAGCAGACCACACCATTG 
CCCACCAGCCCACAGAAGGCCACCAGCACTGTCAGGATGAAAACCACC7GTTTGCCCACCAACCACTCGCC 
TCCCGTATGACTCATGTTCACTTGTCCTGGGGTCTCTGTCCTGTTGTCCCAATCCAGCTTCCCAGAGAACA 
CTGAGAGAAACTGGGCCATGGTGGGCTGCCTTGGCTGCCTGGGCACACCCTGCAAAGACAAAGGTTGGTAA 
CTTACCAGGCCTAGGAAGGAGAGTCAGGGTTGCCTTCTGACCTGCTGGGC 

The following amino acid sequence <SEQ ID NO.130> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 20: 

AQQVRRQPLSFLGLVSYQPLSLQGVPRQPRQPTMAQFLSVFSGKLDWDNRTETPGQVNMSHXGGEWLVGKQ 

WFILTVLVAFCGLVGNGWCWLFC FQVRSSPYVTY VLNIJ^DMVNLSCVTVILL EKILMLYHQVTLQVA 

MFLEPVSYFSD TVSLCLLVAMNIESFLCVLCPTW CCHRPKHTS AVMSILSWALALSFACGPGLVM GEGPGM 

PISGRLYNISHA 



The following DNA sequence nGPCR-2051 <SEQ ID N0.21> was identified in 
H. sapiens : 

AGTGTTCCCGCAGGAAGCATCAAGGCCTCGGGCGTTACAGGGCACACCCCAGGGCTGAGCTCCCAGGGAGA 
AGGGAAAATGTTTTCACACTGACTGCTGGGCAGCCTGGTACATAGCTCTAGAACCTACTGCTGTGTCCCAA 
GTTTGCATATCTTGGAAGGAGTGCACACAGCAGGGAGAGGGGCCCAATAGCAAGAGGTACAGAAGAAGGAA 
AGGAGAACAGAGAGAAGATCATCTGGGGTCGAGGAAAAGGAAAAGT3TATAGCTTATAAGCTTTATTTTCC 
CCATAAAATCTT3CCTGATTGAGCACATAAACATGCAGGATACCCAGTGAAATCTGAATTTCAGATTAACA 
ACACATATGGTTTTCAGGATAAGTATGCCCCAGGCAATATCT3AGACATACTTAGACTCAAGAAAAAAAAA 
ATC AG TGT CT AT CC AGAATTCAAGTGTAACTGGGTGTTCTGT AT TTT AT AGGCAATCCT AT CCCCAC AT CT 
TGCCCCCCGGGCTATAATGGAAACCCTCAAAGGCTGAGACTGTTTCTGCCATGTCCTTCCTGCATTTCCAT 
GTGCCACTTTGCTCTGTAATGTAGCACA 

The following amino acid sequence <SEQ ID N0.131> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 21: 
CYITEQSGrWKCRKDMAETVSAFEGFHYSPGGKMWGDCLNTEHPVTLEFWIDTDFFFLES KYVSDIAWGIL 
ILKTICV^/NL KFRFHWVSCMFMCSIRQDFMGKIKLISYTLFLFLDPRSSLCSPFLLLYLLLLGPSPCCVHS 
FQDMQTWDTAVGSRAMYQAAQQSVKHFPFSLGAQPWGVPCNARGLDASCGNT 



The following DNA sequence nGPCR-2052 <SEQ ID N0.22> was identified in 
H . s ap iens: 
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TTTTGTTCATGATTATTTAGAAGGAATTTGG^AAAT^ 
TTAAGGCTATGGATAATATCCCCCTGTG^T^ 

T^AATT CT GCACT AACT 

~ e <SE0 ID N0.132> is a predicted amino 
KNFKMLLGLVYLRLVLVFCTN 



'^j' e^ttt^ATTCTACTTTTCCTTTACCTCAAACATTTTATG 

j CTGTCATCCTCTTC^TATCCTTTATTGAAP^ATT 

G3ATATTGA?.TGTT^GCTATTCTTTCACCATTCTATT-TCT 
1 „T-T-ACATTTATAACATGGCCGAGAAAATAGTTTG ^ATTARAft GTTTTTATMAAG GATA 

? V.TAAAACATACATAATATTTTAACCAJATX^ 

-"/^^^ 

<SEG ID N0.133> is a predicted amino 

CFVFDGVLLL 



'^r v c * — - — v, ■ 

^SgCGTCAGCMMGGMGCCCTAG^^ 

TAG AAA.C ACT T AAAC AAT AATT GAC ACAT T 

«. ^FO ID NC.134> is a predicted amino 

iSSR^GAEASKCNTKHLNNNHI 



N0.25> was idenri 



fied in 



ctaagtaLtgccaaap.tgtcatttaaaactcatcctggta^ 
™?ScSaccccaatgatgagcatgtaatcatatattcOT 

t~SSSg=™gtaaaaa T taggagcat T cacm^ 

agtaSactattggaaagg^^^^ 

ACGATGAGAATCAACTCAAATTACTCAGAATTTATAA^ 

AAAA^AC-CATAACTTTTCTGTATATTGATAAGAATTTTAGACAIA^ GG AATGCAGAGAAT 
^TCA^CCAC A GCAAAATGC^T^^ 

. <q EO ID NO 135> is a predicted amino 
Thp following amino acid sequence <SEQ J.U wu. N o.25: 
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FLSl KFLSIYRKVMG rFIFTSIW FRC AFINSSFELILI VFYNHriKLYCLLLSNSNYSSQTSLTYLFCEC.q 
FLLARKMDVCS INI LIEYMITCS3LGE3LFLILS FFFFTRM5 FKHFGTYLRYFFFKVFYI ILEFLDYT1.FH 

?r 

The following DNA sequence nGPCR-2 056 <3EQ ID NG.2 5> was identified in 
H. sapiens : 

GTCTACCTTGC7CTCTCT77TC7GACCTGTCCCCTCTGTCTCATTGTTCAAATACTGAGGAGCTCAGGATA 
GAATC3AGGCCCTTGGCGTTTACCTTCCCCATTCTTTCCAGCCTCCTGTCCGCCTCTCCCAATATTCCCTG 
AGCACACCTGGTCCCCACAGGACTCAGCACCCGTGTAGTACTCTGTCTT7CATGTATAATGTTCTCCTCTG 
TTTTCTTTGCTTGGGAAACTCCTAAACATCTCTCAGGACAGAGTTCTAATATCTCTAAGAATGCTTTCTCT 
AGCAACTCTCAATGTCCTTAGAGCACTTGGTTCATACTTATGTGAAATAACTTCCCTTACATTACACATAT 
TTATGGATCCATTTTTTCTCCTAATCTGTTGGCTGGACAAGGGCAGGCACTACATACATCTTCTTCATCTT 
TGGATAGCCAGAGTAGGTGCTCACTAAATGTTTCTTCTAAACGTTTTAT7TTAGATTCAGGGAGCACATGT 
GCAGG7TTGTTACATAGG7ATA7TATGTGATGCTGAGGTTTGGGCTTCTTGGGATCTCATTGCCCAACTAG 
T3AGCATAGTACCTGAGAGGTAGTTTTTCAACCCTGGCCCTCTCCCTTCAATAAATATTTCTTGAGTGACC 
C 



The following amino acid sequence <SEQ ID N0.136> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 26: 
VYLP1SFLTCPLCLIVQILRSSGNPGPWRLPSPFFPASCPPLPIFPEHTWSPQDS APVYSVFHVCSPLFSL 
LGKLLNISQDR^/LISLRMLSLATLNVLRALGSYLCE ITSLTLHIFMDPFFLLICWL DKGRHYIHL LHLWIA 
RVGAHMFLLNVLFIQGAHVQVCYIGILCCAEVWA5WDLIAQLVSIVPERFFNPGPLPSIKISVT 



The following DNA sequence nGPCR-2057 <3EQ ID N0.27> was identified in 
H. sapiens: 

TATTTATTTACACAAAGATTTTGAGAAATTAAGCAATATTGAACTTGAGGTCACTCCCCCTAATGAGCCTC 
TATTGCATGTATTCTCTGATGG7GCTTAAACCAGAGCCAGATAGGATTTAATAGACTAAGCAGGGGAGAGA 
C ATAACAG TTCT TTAT GT GGGGGAAGGAGAGAAAGAGAAAAACAGAGCGGGGAATAAGACAGAGGACAAAA 
ATGATACATACAGAAGGGATTAATGTAATAGTTCTCTTTTTCTCTGCATTGAGGTAGGACACAGAATTACT 
TAGGCCCTACGGTTTCACAGGACCATAGAGAAAGCATATCATCCAATGAATGAATCCATTAACAGTGGAAG 
TTGTACAGATCTGTAGCAAAAA7GATGGTAACAAGACTATTAGCCGAGAAAATAGGTGC7VACCCATTTAAG 
C3TGTATGTGTGTATTTA7ATATATAAATATATATAAATATATTCATATATATAAATATATTTTTATATAA 
ATA7ATTTATATAAATATATTTTTATATAAATATATTTATATAAATATATTTATATAAATATATTTATATT 
TTTATATACATATTTATATAAATATATAAAAATATATTTATATAAATAT7TATArAAATATATAAAAATAT 
ATTTATATAAATATATTTATATAAATACATATTTATTTTATATAAATATTTGTATATAAATATATATAAAT 
ATT7ATATATTTATATATAAATATGTATAT 

The following amino acid sequence <SEQ ID NC.137> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 27: 
YTYLYINIIFIYI YIQIFINKYVFI I YLYKYIFI YLYKYLYKYIFIYLYKYVYKNINI FI I YLYKYI YIKI 
YLYKYIYIKIYLYIIYLYI FIYINTHIHAMGCTYFLGSCYHHFCYRSVQLPLLMDSFIGYAFSM 
VLLKPGLSNSVSYLMAEKKRTI TLIPSVCIIFVLCLIPRSVFLFLSF PHIKNCYVSPLLSLLNPIWLWFKH 
HQRIHAIEAHGEPQVQYCLISQNLCVNK 



The following DNA sequence nGPCR-2 058<SEQ ID N0.28> was identified in 
H. sapiens: 

GGTGTAACAACACTCCAGGCAGAGGAAAGTAGCCATGTTTGAAGGCTCTGAAGCTGGAAAGAGCCCAGCCT 
GTT7AAGAAACTGAAATAAGGCCAATGCGGCTGCAGCTCAATGAACATGGAGAAGAATGTCCTGAAATGAA 
GTTGGCCAGATAGGGCAGCAGTGAGATCACGCAGGATCCCGAAGG7TATAGAAAGAATTTGGGATTGTACC 
ATAAGTGCAATGGGAAACAAATGAATTTCTTAAATGGGAATGGCATAATAAACTTTATATTTTTAAGAGCT 
CTC7CTAGGAACTG7GCGAAGAATATATTGGACAGCACAAGAAACAAAACAGAAGTCCTGTCAGGTGTATT 
CCAGATGGAAGATGGTGGTGGCTTAGATTAAAGTAATGGCAGAACAGATGATGAGGAGACCATTTGAAGTG 
AAATTGACACAACT7GAGTTTTATAGTAAGTXTGAATTTAGCTTC7ATTTCCAAATTCCTCAAAGA-3GTTA 
ATACTT7VAAATCCTGAGCTAAAGTTAACCTAGGCAGG7CTCTTCATAAAAGCTCAAGAGCTAACTGACTAT 
GATGAAATATCGTTTCACACCCACTAGGATACTTATA7TCAAAATATAGTAACAATAGTTAGTGTGGGTGT 
G GAG AAA 



The following amino acid sequence <SEQ ID NO.I38> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 28: 
FSTPTLTIVTIFIVSWVNDISSSVSSAFMKRPAVNFSSGFVLTSLRNLEIEAKFKLTIKLKLC 
QFHFKWSPHELFCHYFNL3HHH LPSGIHL7GLLFCFLCCPIY SSHSSRELLKISLLCHSHLRNSFVSECTY 
GTIPNSFYNLRDPASHCCPIWPTSFQDILLHVHAAAALALFQFLKQAGLFPASEPSNMATFLCLECCYT 



The following DNA sequence nGPCR-2059 <SEQ ID NQ.29> was identified in 
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AGTTTATGTATATA7GTTGACAGGACTACATCCAATTGAA 
CTAGAAGACTTGAGAATTTATTTTTTTTAAATCAA^ 

AACAATGGAGTGCCCAAGTGAGTTTTTTGGTCTGTTTGCCAAA GACACAGTAC TACCCAGAT 

'T^TCTACAAPGCCTTCTTCCTCTAAGTTCTTTGATCAGAAT 

ASGCTGACMGCCTACTGTGTGCCTTTTTCCTCCC^AGATTGAGA 
| GCTAATATTTGTTGAAGATTCTCCTATCTGCCATAGATGCTTTAC 
' CAATCTTTTAAAGAGGTGCTACTGTGTCCAGAA^TA^ 

<SEQ ID N0.14O is a predicted arr.mo 



EQLDWLSTYIHK 




r** <r<5FO ID S0.141> is a predicted amino 
cSlFLLDVEWYNESVYACEILLKHSQKCDRHMC-- 



. „ „ rP rR-2062 <SE0 ID M0.32> was identified _n 

The following DNA sequence nGPCR 20foZ 

H. sapiens: 




CT'l'tU'i-H'.touv.^™----- ^^ T rTrrr"fiC ACAGATGCAGAGUtirtA^""*-™"""" 
.TGAAAGTGGCCCCCAGTGACGTGAGTCTCCC ^ACAG ^^^^^^ 

ATAAATGAGGCCAGCGTGGTATTCACC3GAG.CCAGGGAGCCTbU TAATGGC AAGAAGACTG 

vr^CC^TGTCGGCTCAAGTGGGAGGCCAATGAAGAGA^ 

TTCAGAGCTGAGAGGTGATGTCAGCCCCACAGAA 

CCTTGAGTGCTGTGATGGAGAGCCTGCCGTG^ 

„^ <SEO ID N0.142> is a predicted atrj.no 

rTODr j^^ 
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The following UNA sequence nGPCR-2063 <SEQ ID NC.33> was identified in 
H. sapiens : 

AAACAAAATAGCACTTACCATGAGTCTATACTCCAAA7ATGTGTTCAATACAAACTGTAAATATCAACACA 
ATAATGATTATTTTTAAAAATACAACCAGGAAGTGAGCATTCCGAAGTTCTGGGGAGAAGCCAAGTGCTGA 
GGTATATCTGGCTTGCTGCAGAATGGTGTCAACTCTCATTTTTCTTAAAAGGGGATAAAAGGGAACCTGGT 
CTTCTTATAAAGAAAACCCACTGACTTCATGAAAAAGTCACATCTCCCTTGGGTATCTATTTTACCTATTC 
AAATGACTAGCAAGCTTGCTATTGAAAATGCTGAGAAATATTAATACAAACTCTCTCAGGTTAAAGA7ATA 
AAGTCTGTGAAAATACATACAGCCATATGATTAACACAAACAGTCCTTTTTTTTAAAAAAAATGGCATTTT 
TATTTGTTATATTGGGTAACAGGCAGAATAAAAAGAAAATAAAGCAATGCATACAAATGAGGAAACTGCAT 
TCTGTATTATATAAAGATTTAATTTTATCATGAGCTTTGGAACATTCTATATAGGAAAAAATTGTTAGTTT 
TTTTTTCATTTTTAGTCTCTGAAAGAGGATCCTGTATTAATCTAAAAACCTAAATGCAAACTTGTACCAGA 

The following amino acid sequence <SEQ ID N0.143> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 33: 
L^KFAFRFLDYRILfQRLKMKKKLTIFSYIECSKAHDKIKSLYNTE CSFLICMHCFIFFLFCLLPNIT NK 
t3AIFFKKKDCLCSYGCMYFHR LYIFNIiREFVLIFLSIFNSK LASHLNRNRYPREMLFHEVSGFSLEDQV?F 
YPLLRKMRVDTIVQQARYTSALGFSPELRNAHFLWFLKIIIIVLIFTVCIEHIFGVTHGKCYFV 



Tne fol_owing DNA sequence nGPCR-2064 <SEQ ID N0.34> was identified in 
H. sapiens: 

ACAGTCCTGCAAAATGCAAGCACCAGGGGATCCGATTCTATTTATTCTTGTGATACATAGTTCAGTTTTGG 
CAAACTAATGTTTTGGGAACAGTGACCAATGAATTTG7CTTGTCTTTTATGATATAATCTTCAAAGACAAA 
T AT T A G AAGC AG TAT G T T T AG AAAG AAT T AG AAG AG C AGT G AAC T C C AAC AT C C AAAG TT 7 C AAAT G T C GT 
GACTGTGTGCTGCCTATGCTAACTGTCTGGCATTTGCAATATGGATGCTTTGCTTAAGACAAAATGCTTTC 
CTAGTCAAAGCCCCAGAAAATTGTCTGCTATCACAGTATTGACTGCTGTCTGTCAGCAAGTATTTTTTCCT 
T3CTTAGAAACTTCATCAAAATGCCTTCTCAAAAATCAGCTGTCACCTCCCCTTCTATTCAGCTAACCTCA 
I CACTGTATCCTCCTTGGGATGCACACTTACTAATCCTCTTGAGCCAAGTTAGACCAGGTTTGTGGGGACGT 
CAGCTCTTGCCCTCT 

The following amino acid sequence <SEQ ID NO*144> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 34: 
RGQELTSPQTWSNLAQEDVCI PRRIQCETVSIEGEVTADFEGILMKFLSKEKIliAE-RQQSILQTIFWGFDES 
| ILSAKHPYCKCQTVSIGSTQSRHLKLWMLEFTALLILSKHTASNICLRLYHKRQDKFIGHCSQNISLPKLN 
YVSQEIESDPLVLiAFCRT 



The following DNA sequence nGPCR-2065 <SEQ ID N0.35> was identified in 
H. sapiens: 

TTACCCCTGGATTACAGGAAGGGCATGTGCTAAAAGCCTCTTTGGAGACCCACATGGCCCTCAGATGAGCA 
ATTGTTCAGATTCCTTTTCTTTTTCTTTTCCATGGGAATAAGCTTTCCTCTCTCCAAAGTACATGTTTTAG 
GCTTTTTTATTTTCTTGCTACTCCCAAGGACCTGGTGATATTTTTCTTTACCATGCAT TAAACAGAATCTG 
TGAGTCTTTTCTGGAAAAAAAAAAGGCAGGAGGGAACATACTAGTTAAAAAGTTTCTGGGTACACTACCAA 
GATGTACCTATTTATTGATATACAAATGGCATAAGTTATTGAATGCTTGCTATAGGCATTCTCTAAGAACT 
TTGTAAGAATTGACTTACATGAGCTACTTCATAGCAGTTCGATGATATACATGTTGTTATTATCACCACTT 
T AC AG AT AAG G AAAT AG AGAC AG AC AT ACT G AAT G AC ATGCT CAAC GC C ACT CC ACT AGCAAG T GGC AG AA 
CCAAGCTTGAAACAGCTGGTCTGACTCCGGAGTCTGTGCTCTGATCTATATCACAGCTATTTCTATATGTG 
CTATTCTACTAATA7ATATTTTTTGAAATACATGAAAAAGTAATTTTAATAGAATGAGATACATATTGGCA 
ATATTGAAGTTCTCATACTTTTTGTCCTCTG 

The following amino acid sequence <SEQ ID N0.145> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 35: 
ECKKYE NFNIANMYLILLKLLFHVFQ KIYISRIAHIEIAVIIRAQTPESDQLFQAWFCHLLVEWRACHSVC 
LSLFPYLSGDNNNMYIIELLSSSCKSILTKFLENAYSKHSITYAICISINR YILWYPETFLVCSLLPFFF 
PEKTHRFCLMHGKEKYHQVLGSSKKIKKPKTCTLERGKLI PMEKKKKRNLNNCSSEGHVGLQRGFHMPFLS 



The following DNA sequence nGPCR-2066 <SEQ ID N0.36> was identified in 
H. sapiens : 

TCTCATCCCAAGGAAAGAGAGGTATTTCTCCAGCCTGAGTAAAAGAGCACCACAAAGGAACAGGATCTGAG 
ACCTGGGAGGATTAAATATTTCCTACGGGGAGTCGAAAATAAGATTGCTATAAAGAGGTTCTCCTACTACA 
GGTAGGAGACAGCCTTGAGACTGTGCTGCTTCCAGGAAGAGGGAAGATTCTTAGAAAGGGGGGGATCCCTT 
GAGGGCTTGAAGATGAAAAGAAAGAAAAACATGACCCCTCCCCACAAAATCCCTCAAACAAGGGAGTATCA 
AAGAATCAGAAAAAGTCACATTAAAGCCCTATTTCTTAAAGAATTGTTCTTTTCTGTAGCAACAAAAGAAA 
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r ar ATTTTGAACTTAG^ ACC ftAGTAAGCCACTCAAfiCCCRTTCC TCCTATCTCTATGCTTATCTGTTRGGA 

aSc-agctcaS£a5™^ 

^I^^"^'!t^^ArATTACAGCAGATGAAAACATACACAAACAAAGACATGACACAGGAAAA 




TCTGACAAGTTCAAAACTCA 
The following amino acid sequence <SEQ ID NC , -4^s a predi cted amino 

The following DMA s.qu.nc. nCPCR-2067 <SEQ 10 "» identified in 

TTAATCTAATGCTGATCTCATAGTACTTCCTGATTCTTG 

The following am.no acid sequence <SEQ ID NO ^ll^^f^ " in0 
KNKHKKFKYILEGAIWHCKGMLYICK 



The following DNA seauence n GPCR-2068 <SEQ ID S0.33> was xaentified in 



cXTAGCAGCCTAGCCTRCGTCTArTATAGATTTGTCGTACCTTGTTGTAATTRACTGTATGTTTATTAATA 
^ Tv-rrr^T^rnTrTRTA^^TAATTGAATATAAA 



C ATAGCAGCCTAGCCTACGTvJTAi TAiAijft . " 
ATGATAGTAATGATAATTTTGGTATCTGTAGGTAATTGAATATAAA 

The following a^ino acid sequence <SEQ ID NO 1 48> * cted ^ 

AAPTSTI DLSYLWINCMFINNDSNDNFGICRLNI 



— nrorR.^M <sfo ID NC.39> was identified in 

The following DNA sequence nGPCR--0by <bby xu 

AAAAAACAAACAAACAAACAAATAA 

The following amino acid sequence <SEQ ID NO . «9> *J Ct3d ^ 
gg^,f^g^nnm S Fr,nP TT.AFPSLYMYPLSSTIIHF LMQLPIQKTOKQTH 



^ rnrD omn ^c;rn TD MO.40> was identified in 

The following DNA sequence nGPCR-207U <bbg iu 

G GC T T GG T TT GC AAG GAAT CTG T CAAC AT TT AAG CACAAG T CAT C TAT T AA I AQj^f — 
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GCCACAAAAAAACAAATAACTCACAACCAACATGGTGTACATTAAACCAGTTACATAATATATACAAACAr 
ATATAAATA3TGTCAGATATAAACTAAACATTACACTCAAAAAGAG''^AGAGGTCTCTGCAGAATCATGT3 
CTCAAAGAATCTATGACTGAAAG TACATGTTAAA7GCAATGCAGGArATG7AAAAGTGTTAATrA7TTAAA 
7GTTATACATT7GCATTTGCAGAT3TTATTTTATAATAAGCTACTGTCCTTAAAGAATTTAAAATCATCTC 
AATGAAGAGCAAAGAGGAAATGAGAAAAAA 

The following anino acid sequence <SEQ IZ NO.150> is a predicted amino 
acid sequer.ee derived from "he DNA sequence cf SEQ ID NO. 40: 
FFSFPLCSSLRFILGQLI IKIILQMQMYNII INTFTYPALHLTCTFSHRFFEHMILQRPLTLFE CNVFISDT 
I YICLYILCNVJF NVHHV GCELFVFLWHTVTTIVIi" DD LCLNVDRFIANQAI VYTKHLVFFTP HLLPFFFFF 
FF 



The following DNA sequence nGPCR-2071 <SEQ ID N0.41> was identified in 
H. sapiens: 

CCGCCTGCCCCTGTGGCAGTGTCGATGTTGTCTACTTCCCCGTGTGCCTCTATTCTTGGGCTCTGTCTCTG 
TTCTCAACACCGCTGTGTGCTGAGCACAGCAGAAATCAGGACATTCACCATTCCACCTGCAGCCTCTGGGG 
CCCCTCTTTGC7CTGGCCACCTTACCCTCCTCGGGCCTCCCCACCATTGCACTCACCACACCCCCAACTCA 
CCTGCCCCTCCACCTGGAAGGGGATCAGTCCCTGAATCATATGACCTGGGCACGCCCTCCCCCAGTCTGGG 
ATGGCTGCTCCTCCTTCCAGGGCTGG7GCTGGGCTCCACCACCTATGAAAGCGCCAGGTTATCTGCTGTGT 
CCACGTGTGTCTCTGTCAGTGG7GGTGGGGGTGGGGAGGTGTCT 

The following amino acid sequence <3EQ ID N0.151> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 41: 
PPAP VAVSMLSTSFGASILGLCLC SQHRCVL5TAEIRT FTI PPAASGAPLCSGHIiTLLGPPHHCTHHTPN 
SPAPPPGRGSVPES YDLGTPSPSLGWLLLLPGLVLGSTTYESARItSAVSTCVSVSGGGGGEVS 



The following DNA sequence nGPCR-2072 <3EQ ID N0.42> was identified in 
if. sapiens: 

AATAAAATGGCAAACTTTTTTCCTAGTAGTTTAAAGGAGTAAACTTGGTTACCCAATAAGATAACTGTAAG 
AAAATATTCTCCAGTAGCGAAACATAAACGCAGCAATTGCAAATGTCCACATATAGTATAGATGAGTACCG 
TATAGTATTTCCTCTCTTAGAATGTAAGCTCAGGTCAACCAATCCCATCCTCTCTTTATTTCCTCCAGTGC 
ATCAAGAAAAACAATGTATAAATATCAGATGCTGAATAAATACTACTGACAAAAGTACCTTTTTTGAAATA 
AAGAGAAATTC7ACAAAGAGAGTTTATTTTTGAGAGTTTTCCCACACAAACTTCTGGATCAGCATACCAAT 
AAAAAACAGCACTGCATCTTGGAATACTCAGGCAAAACTGAGTATATGGGAATCTTAAAGTGCTTCATTCA 
TCTTCTGAAATAGGAAATAAGCAGACATTTGTTTCACTGCTTAAGATTTCCTAAATTTTTTCTAAGGTAAT 
AGTTTAGAAAGTACCACTTTGTTTCTCCCAACTTTTAGTTCCCTTATTAGACCAACCCGAGGAATAATTTT 
TCTACTTTAAAAGTTTTTTCAAGTCAACATCCCTGGGATCTAAAACTTAGT 

The following amino acid sequence <SEQ ID N0.152> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 42: 
TKFIPGMLTKNFSRKIIPRVGLIRELKVGRNt^WLSKLLPKKFRKSAVKQMSAYFLFQKMNEALDS HILSF 
AVFQDAVLFFIGMLIQ KFVWENSQKTLFVEFLF ISKKVLLSVVFIQHLIFIHCFSC TGGNKERMGLVDLSL 
HSKRGNT I RYSS I LYVDICNCCVYVSLLENI FLQLS YWVTKFTPLNYEKSLPFY 



The following DNA sequence nGPCR-2073 <SEQ ID N0.43> was identified in 
H. sapiens : 

CCACAACTTAATAGTTAGAGTG7TCAGAATATAATTCAAAA7TTCTTGACATATAAAAAAATGGAAGACAT 
TTCAATCAAAAACAAAATCAAACAAGATCAGTCCCAAGATGAAAGAGATCTTGGAACTAGCAGGCAATGAT 
TTTAAAAACAGCTCCTATAATTATTCTAAAGAAAGTAAAACAAAATATGCCCGTGATGAGTAAAGAGATAT 
AAAATCTTATCAGACACAGAAAGTAAAATGAACAAAATGGCAATTTTATAACTGAAATATACATTATTGGA 
ACTAAAAGTTTCAGAGAG7AGACTTAATGACACAAATCCAGAAGAAAGAGATAACAGAGGAAAGAATAAGT 
AAACTTAATATCAGTTAATAAGGATTATCCATTATACATTAGAGGGAAAAGATGTGG7GAAAACAGAACAG 
AGAC T CAGGACC AG T T AAAT AT C AAATGGT AT AAC AG AT AT AT AAT T 

The following amino acid sequence <SEQ ID N0.153> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 43: 

I IYLLYHLIFNWSVS VLFSPHLFPLMYNGSLLTDIKFTYSFLCYLFLLDLCHVYSLKLLVP IMYIS VIKLP 

FCSFYFLCLIRFYI SLLIT GIFCFTFFRIIIGAVFKIIACFQ DLFHLGTDLVFCFLKCLPFFYMS 

RNFELYSEHSNY w 



The following DNA sequence nGPCR-2074 <SEQ ID NC.4 4> was identified in 
H. sapiens : 

CATTGTATACCTATCCTTGCACAGACTGTCTTCTGGTCTCCCATTTATCATCCATTTTCAGTTGTCTTGGT 
CTTAGTGTTTGCTATCTGTTGGGCCCCGTTCCACATTGACCGACTCTTC7TCAGCTT7GTGGAGGAGTGGA 
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GAAAACTAAATGGTA7TCAT 

Slicing -ir.o acid ,.*..»=. <SE0 ID NO 15.> 1= » i c-.eo a»ino 

LVFRQHLLLHIAMPKYSNLSRGSAMLRHLIFLLFRDLCLILFQIHIYQI.il! KAi^i^i 
SRSDSFGYPPNGHAIKLVLITPMSLEISYCLWEVLYPHEGKLNGIH 



Identified in 



^he following DNA sequence nC-PCR-2075 <SEQ ID N0.45> was 

-g^ggcc-^^^ 

AAAGAGTATCCTTATGGATCCTCTTCTCGCCAGTMC C.ATTAGOT '^JCACATA 



acSaatatatttaaacatggattttaaa^ 

AGGGTTTTTTCAGATGTAATCAAGCTAAGTTAAGGGCATGCTGGA 

The following amino acid sequence <SEQ ID NO. is a predi cted -ino 

lrlSliKSqfaimspiktcssptpaphtcecdliwkgffrcnqaklracw 



The -ol-owing DNA sequence nGPCR-2uyb < sl Q ID N0.46> was identified in 

mwmwmimm 

taaatttgtagagattga 

imikdyyyvkmfihihkfvei 

The following DNA sequence n GPCR-2077 <SEQ 1U N0.47> was identified in ' 



CCTCTTTAAAATTATCAGTGTTCACAGTATCTTCCAAAAGACA 

ATACTGTATTCAGGAATAAAGATAACTTCAGTGGGAGGCCTTTACAGCGCT^ 
ATAAAGT"CTGTGTTGTCTACAATAGATA?AGTAGAJUVTACTCTTGGAA^ 
TTT^GAGCGGAAGAAATAGTCAATGTAGAACTTTACAGTATATT^ 
CTGTAGACAGCAAAGTTTAAGAGAAATTAGGTGGTAAAT^ 

T AT TAG AT GT ■ ■ " 
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The following axir.o acid sequence <SEQ ID NC.157> is a predicted arr.ino 
arid sequence derived from the CNA sequence of SEQ ID N'0 . 4 7 ; 
HLILPLGCQFADHRMTFSGYAQNKHFRYFLrFEYKNFLDYVLFHLIKSLRPNLFRYICCIYHLISLKLCCL 
QKLI.A^TS'/YNILSSTLTISSAPKQGLGLPFQEYrYYIYCRQHRTLSKCLLISPVKASHSYLYS 
IQYKI FKTYCQNKE.STILTKLNLYVYFLYLYTFTCLLEDT\ r NTDNFKE 



I'he following DNA sequence nGPCR-2078 <SEQ ID NC.4 3> was identified 
H . sapiens : 

TAAAAATAATACAATAAAATGCTTGCCAGATAATTCTAACATCTCTGCCATGTTGGTGTTTTTGGTCTATT 
GATTGCTTTTTCTCATTTAAGTTGATTCTTAGCATAATGAGTGATTTCTAATTACATAATACTTTGGGTAT 
TATGTTCTAAAACTCTGGATCTTATTTAAATCCTTTGTTTTATGTGGACTTTTCTGATAC7ACTCTAATAG 
GAGTGGGGGTGGGGGTCACTGTGTCATGACTGCCACGTAGGGGGTGGAAGTACAGTTTCCCCACTTGACCT 
GTATT'GATCCTGGAGTGGGAGTGATCCTCACTACAACTCGGTGGGATAGGAGCTACTGCCCCTTGTTGGGT 
CCCCACATATACCACCCTGGCTGGGAGTGGCAGGAGTGCTTTGTCATTGTGCCCCATGTGGCCTCCGCTCA 
CACTGTGGGGAGGAGTATCCTTGCTGCCCCTGAGTGGTGGTGA 

The following amino acid sequence <SEQ ID NC158> is a predicted amino 
arid sequence derived from the CNA sequence of SEQ ID NO .48: 
KIIQNACQIILTSLPCWCFWSIDCFFSFKLILSIMSDFLHNTLGIMFNSGSYLNPLFYVDFSDTTLIGVGV 
GVTV5LPRRGWKYSFPTPVLILEWESSLQLGGIGATAPCWVPTYTTIAGSGRS ALSLCPMWPPLTLWGGVS 
LLPLSGG 



The following DNA sequence nGPCR-2079 <SEQ ID NO . 4 9> was identified in 
H. sapiens : 

AGGAT'CAGCTTGGACATGCCCATTACAAAGCAAATAAGTACATGACATGTCJATAAAGCCTCATGAAATTGG 
TCACATGCCAAGCACTTCTCCCAGTACTCACAGACCTGGCTAACTGCATACAAAGAAAGGGCCAGGGCCCA 
CCTCACCATGGCAGAGGTGTGCTCTGGGCGGTGGCAGCACCAGGTGGGACAGAGGGCACAGAGAAAGCTCT 
CAATACTCATGGCCACCAGGAGACAGAGACCCACTGTGTCGGAGAAATAGGAGACAGGATCCAGAAACACA 
GCCACCTGCAATGCCGCCTGGTGATACAGCATGAGGATTTTCTCCAGCAGGATCACAGTTACACAGGAGAG 
GTTGACCATATCAACAGTGGCCAGGTTAAGGATGTAGGTCACATAGGGGCTGCTCCAGACCTGTGAGTAGA 
GAAGCCAGCAGATCACATCATTGCCTACCAGTCCACAGAGGGCCACCAGCACTGTCAGGGAGAAGACCACC 
TGCCTGTCCACCAACCACTCACCTCCCGTATGGCTCATGTTCACATGTCCTGAGGTCTCAGTCTCATTGTC 
CCAATCCAGCTTTCCAGAGAGGGTTGCGAGAAGCTAGGCTATGGTGGGCTACCTTTTGCTGCCTGCGCA 

The following amino acid sequence <SEQ ID N0.159> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 49: 

CAGSKRP. IALLATLSGKLDWDNETETSGHVNMSHTGGSWLVDRQ VVFSLTVLVALCGLVGNDVICWLLY S 

QVWS S PYVTY ILNLATVDMVNLSCVTVILL SKILMLYHQAALQVAVFLDPVS Y FS D TVGLCLL VAMS IESF 

LCALCPT WCCHRPEHTSAMVRWAIJU^SLYAVSQVCEYWEKCIACDQFHEALHvMYLFALWACPSS 



The following DNA sequence nGPCR-2080 <SEQ ID NO.50> was identified in 
H. sapiens : 

CATTTGAAATATTTCTTTTTTTAAAAATTGATAAAATAATGTAATAGTATACCATTTTGATAATATATAAT 
TTATATTAAATTTCAACAAAAAAGCCTGTTTGTAACTAATATTTTTAATTAATTATTTGGTCTTTAAATAT 
CTGTCATATTTAAAAACTGATATCTAATCCATCTAAACAAAATCCACTTCAAATTCAAAATAACCTGGAAG 
AAAAGCAAACAAAATAACCAACTTTAAGTTGTAAAGATGATAACTATTATCAGGGATGTGCCTGTGTCTGC 
TTCT AT TTACTGTCACATTTTAGGCATTCTTTTCT ACT TG AC AGTTCACTTCTGAGTG ACT AGGAATGAAG 
CTTATTTTAGCCTACTTTTTCCCATTTGTTTTTGTAAAAGAAGAAACACAGAGTATTCTTGAAAATCCAGT 
GTGGAACATTTTGATGTTTACCATCAGCAATATTATGAAATATGTCACATATCATCTACATCTTTTTGGTA 
ATT ATT TATGTACC7TTCATTTTGACACTCAAAAATGGCCACTTTTTTTTCTGTGTATGAAACCCATCTAT 
TACATCCGATTTTATTCTATTTCAAAACTATTCCAATCATCATTCATTGGACAAACAGATTCTCAATATT 

The following amino acid sequence <SEQ ID NO,16C> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 50: 
INISFFKNNNVIVYHFDNIFILNFNKKACLLIFLINYLVFKYLSYLKTDISITKSTSNSKPGRKANKITNF 
KLRLLSGMCLCLLLFTVTFAFFST QFTSELGMKLILAYFFPFVFV KEETQSILENPVWNILMFTISNIMKY 
VTYHLHLFGNYLCTFHFDTQKWPLFFLCMKPIYYIRFYSISKLFQSSFIGQTDSQY 



The following DNA sequence nGPCR-2081 <SEQ ID N0.51> was identified in 
H. sapiens: 

G'CAAAATGGTAAGGCTATTTATCACAGCACTATCTATAATAGCAAAGTCTAAAAGGATAAAAATGTCCATC 
CAG7GTTGGAAGCTGAATAATCTGTTTTACATTTACACAATGAAGAATATACACTGCTTTGGAAGTGATCA 
C-CAGGATAAATGAACAAAACAAGGTAGAAAAGGATATATGTAATAATATATAATCCTTTAAGGAATGGGGA 
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r^GGCAAAToTAATTATA/TTTGCTTA 
TTACTAGTTTAACTGACTCAACCATTG 

. , ^-QTrri t n kto lfil> is a oredicted amino 
The following amino acid sequence <SEQ ID N0.161> i -* 

a-id sequence derived from the UNA sequence cf SE 0^*0.=!. 

pvca.qMTfiWTFLSFTLLLIVLIALPFC 




The following DNA sequence nGPCR-2032 <SEQ ID N0.52> was identified in I 
r^rTGGGCCCGGAAGACGGAAGACTCGGTGGCGCCT 

^^^^^^^^CCACTCCCCTCCTACTGAGCTTCTGAGCGTCCGACGAGGCACAGTCCCTCC 
C-Cci-GAC?MGG™C?^CCTAACACCCAGACAGAA^^ 

The following amino acid sequence <SEQ ID «0.162> is . pr.dicted arnino 
SPTSWTSLPGVGKGGVGAVLSSHTWTDSSTPYAPPSLPSSGPR 


The following DNA sequence nGPCR-2083 <SEQ ID N0.53> was identified in 
P^pf T^CCC^GGAAGCTTTTAGAGGACAAAAACTTAGTTTCTGCATT 

AAATTATTTTTACGTTTGGATTTAAAATTTTT 

The following a.ino acid sequence <SEQ ID NO. j«> ^/^^ Ct9d ^ 
DQPGSFR"KTFLHSL^^VIKIGSNP^THSMKGNT 

sdpwkflhSwrpfrae^clgvcgte^ 

T „ r . HKF ^ FB ^w^YTAT.^.PVGLTHI,PSCIIVYLFVKI J FLRLDLKF 


. . — _ nrDrp-?nPd <SEO ID N0.54> was identified in 

The following DNA sequence n^fLH-^Ud-J -^i-y ±u 

T^TTATGTAGTTAACATTTTTGGAAATTTAATTMAM 

CTGCTAGTAC 

.The following aroino acid sequence <SEQ ID «°" J"> i^"^"* ^ 
acid sequence derived from the DNA sequence of ^ s ^ p ™- ^ NSGTRNA 

IILLVYKKYEQSLADDCIGFFFTNDYFSPDoSLFSFTSfiLLNHFN.RNAbfiXWxvr u 
YFLPWKLIKFLVWTI ~ 
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The following DNA sequence nGPCR-20 3 5 <d£Q ZZ N0.5 5> was identified in 
H, sapiens: 

CAACArATGTTCCCAAATTTATTCATAATAATGAATGTAACTAGATCAATTTCTTGATGTACAGTATTAGT 
CCATCAGATAACTATGCTATATTTATCCATCTTTTATCAGTGTGTATTTCAGCTGTTTCCCATTTGAGGTA 
AAGGGGTATACAAACAATACTGCTATGAACACTC7TCAGCAT G ACT GC AAA T A TTCA7GACCAAGAATTTC 
TCCCAAGCAGTGTTTTTCAAACTGCAGACTGCAATCTAGTAATGGGTCATTAAATCGATTTAGTTACAATA 
AGTGGCA.TTTTTTTAAACGGATTATAATACAATAGAAAATATCAAGGTAATAGGCACACATTCTTAGCAAT 
GAAACTACAGTTAAAGGAATAAACTTATAAAACAGACATGCTTCATAAATTATTTTCTAAATTTTTATCAT 
GTTTAAGATTTTTATTGTATTTAAATATTAGTAAATTCACATTTGATATAAACATTTTCATATATTTACCT 
TAATTATATGTAGTAAAAATAACTTATACGAAACTTACTTCATGTGTGTATAATGGGTCATGAAGTAAAAT 
GTACTTCAGCGTGGGGGA7CATACTAACAAAAGTTTGAAGAACACTTCTCT 

The following amino acid sequence <SEQ ID N0.165> is a predicted amino 
acid sequence derived frcm the DNA sequence of SEQ ID NO. 55: 
EKCSSNFCYDPPRSTFYFMTHYTHMKVSYKLETLHIIKVNIKCLYQMIYYLNTIKILNMIKIKIIYEACLF 
YKFI P LTWSLLRMCAYYLDI FYCI 1 1 RLKKCHLLLKRFNDPLLDCSLQFEKHCLGEI LGHEYLQS CRVFI 
AVXFVYPFTSNGKQLKYTLIKDGIHS YLKDYCTSRNSS YIHYYEIWEHML 



The following DNA sequence nGPCR-2036 <3EQ ID N0.56> was identified in 
H. sapiens: 

ATGTAGATTGCACAGTTAGGAAATAAATTGGCCAACATTTACTAGTTAATCTTTATTAAGAACTTACTGAG 
TGTCAGGTGCTGTGGTAACACATTATGTGCATTACGTTTGTAAATCCCAACAATGAATTAAGCAGCCTTAT 
GATTCTCATCTCACAGAATCTAGAGGTAAGTAACTTGCCCAAGTTACACTGCTGGTAAGAAGCCCTACTTC 
ATCAACAACAACTACACTTGAAACAATAGCAAAATTGAAGTGTG^.CAGTAAACTGAATGCAATA.TACATTA 
CAGTATAATTTATTTTATTACTTACACATTTCAGCAAAGTGCAAGTTTTCT3GAGTATTTATCTTGTTCCC 
ATA.GATGTTGTACAGGGAATTCAATAATAAGAATAGTAGCCAGAAAAGAAAAAGGCAGAAAACTTAACAGT 
T AT AAGAAAAT G AAAAAT T T T AGT AC TTTTTTCT ATT C C CAT G CT AT AT AT CAT AAT AT AG AGGAAAT T AA 
AGAAAAATATTTTTGATTACATAACTTTTAAAAATAATAATTCTGTAGGTGTGAATATGTGTGTGTTAACC 
TGTATGAGTGATTAATATGTCATTAGAAGAAAGGATGTTACCCACTCTAAAATAATGTTAGATGACATTTA 
T GC AC T AAT AAT AT G AAC C A 

The following amino acid sequence <SEQ ID N0.166> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 56: 
MIAQLGNKIANIYLIFIKNLLSVRCCGNTLCALRLIPTMNAALFSSHRIRVTCPSYTAGKKPYFINNNYTN 
NSKIEVQTECNIHYSIIYFITYTFQQSASFLEYLSCSHRCCTGNSIIRIVARKEKGRKLNSYKKMKNFSTF 
FYSHAIYHNIEEIKEKYFLHNFKFCRCEYVCVNLYELICHKKGCYPLNNVRHLCTNNMN 



The following DNA sequence nGPCR-2087 <SEQ ID NO.S7> was identified in 
H. sapiens: 

ATAGTCTAGTGGGGAGGACCCAGCCACCGAATAAGAAAGCCAATTCATCAATCCCATCATTGCAAGTGTTG 
GTAAGTGGCAAGAGGGACAACAGTATAATGGTATGATCACAAGGACTAGAATTGGTGGGGGAGAGCTAGTT 
TATATTTCATGGCCAGCAAAGGCTTCTTTGAGCAGAGGAATTTTTATCTGAGTCCAAACAGGGGGGGCACA 
ACCATGCAAAGATGGGCATTCAAAATAGAGAAATTAGCAAACACAAAAGCCAAGGGTCTGTCCTAAGAAGG 
AAAGGGAAGTTGGGGTGAAGAAAAGAGAATCAAAAGTGTGCAGGCAGGACCTCATGGTCCAGAAGAAGTCT 
GAATTTCATTCTCAAGAGACTCGGAGGCCTCTATAGAATTTGAGCATGGCTGTGTAGCATTTTTTTCTTTT 
TTCTTTTAATTTTTAATTTTTTTTATTTGAATACAGACATCATTTCAAGAGACTGAATAGCATTTTCTAAA 
GGCTACTCTGACCACTGGTTGTGGAATGACTGTGAAGGGCTGTGGGGAAGGGGGAATGGGTGCTCCCACAC 
CTTCACACTCAGCCTGTTTGGCATTTGCTTTCATTTTGCTCAAGTGCCACAGGGCTTAGAT TAGAGTGATC 
T 

The following amino acid sequence <SEQ ID N0.167> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 57: 
DHSNLSPVALEQNESKCQTGVRCGSTHSPFPTALHSESTTSGQSSLKMLFSLLKCLYSNKKNKLKEKRKKC 
YTAMLKFYRGLRVSENSDFFWTMRSCLHTFDSLFFTP TSLSFLGQTLGFCVCFLYF ECPSLHGCAPPVWTQ 
IKIPLLKEAFAGHEITSSPPPILVLVIIPLYCCPSCHLPrXAMMGLMNWLSYSVAGSSPLDY 



The following DNA sequence nGPCR-2088 <SEQ ID N0.58> was identified :n 
H. sapiens : 

TTGCA3GGTAGTGATACACATCTTTATTCGAATTCTGAGTATTTAACTGGTTATTTTTCATGCTAACCTAC 
ATTAGACAGTTCTCATGTTCAAAACATCCAGTCTATTTAAGATTGGATTCCCCAAGAAAATGTGCTACACA 
TGTGAAAATGAGTACAGGTTGAGCATCCCAAATCCAAAAATCCAAAAATACAAAATCTGAAATGCTCCAAA 
ATCCAAAAGTCTTTGAGTGTCAATGTGATACTCATAGGATATGCTCAATGGAGCATTTTGGATTTCAGATT 
TCCAGATTTGGGATACTCGATAAGTGTAATGTAAATATTCCCAAATCAAAACATATCTGAAACCTGAAACA 
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TTAAAAAGTCACAGTATGACMAGTTCTTAGGTT 

The following amino acxd sequence <SEQ ID NO . 1 68> a * in ° 



. — «rrri3-?nRq <sfo ID N0.59> was identified m 

The following DNA sequence nGPCR-2089 <bbg ±u 

acatatagtcacgctagatgat^caa^ 




■ -j ^ OT a Tn NO 169> is a predicted amino 

The following amino acid sequence <SEQ ID nu.im i F 

— 9nQn < cr- 0 id NO.60> was identified in 

The following DNA sequence nGPCR-2090 <SEU ±u inu.ou 



TIlC iUi.±vjvxxi^ 

The following amino acid sequence <SEQ ID N0 ' Y 70 * ^^60 ^ 
acid sequence derived from th. ^ se^e o^SM^D MO. 60. 



CGFSWYVCIA 



■ ^o^d onqi <seo ID N0.61> was identified m 

The following DMA sequence nGPCR-^091 <SiMJ iu . 

CTTCAGGGTTTGTTTTCCTTTi^CATTTGCTTT^TTC^C^^GG^MR TA 

acttagcaatactttagataaacagggcctaaacagatatagataat^ 

TATATTTCATATTATATATAATTTTATAGA^ 

CTATTTTTCCCAAAATGACAATAAGCATTACCACAC-CGCAAAMCTGTTC 

^^^^ 

TGCTACAAACCAAACAGTTTAGATTTTTTGACCTGACCT 

The following amino acid sequence <SEQ ID MO . 171> is a precicted amino 
acid sequence derived fron the DNA se^e^ 

Sg^ 

Unkp^ppds^aavylllillkfmlqqsktqksetslietqvflvspldra 
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The following DNA sequence nGPCR-2092 <5EQ ID NC.62> was identified in 
H. sapiens : 

AAAAG TAAAATCTTGAGTCAGTT3AAGTCAT3ATATTTTATTCCTTCATGACCTTGAGATAGCAGT3CTAA 
AACCATGGTTTGTACCTATCATATTTTTTTCTTTATTCAATGATATTATTATACTGGGTAATATTTGGTAG 
TTAAGAGAGCATGGCCCTGGTTT3GAATTTCTATGGATGAGTACATAAGAATGATTTTAATCAGGATATAA 
TTATATAGAATCATATATATATAGGATCTAGATArAGATGTACTTGCTGACTTGCCCATTCACACATCTCT 
GTGTCCCATCAGTCCTCAACAGAAAGA3GATAGCA3ATATTCCAGAAGAAGGGACTGGAAAACCATCTAGA 
GCAAGTTGCATCTTTGATTTACAACCTAGGAAACAGAATTGGGGAGCCGATCAAAGGATCTTGCTCCTTTG 
CCCCAGAAAACAAAACTGGGACACCAGCAATGACTGTTAAATAGTACCATAGGTTGCCTTGCAATTCAGAT 
CCTTCCCGCCTCCATCTCTGGGGATCTTTAA3GACCAGGGGATTTGGGA 

The following amino acid se-quence <SEQ ID NC.172> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 62: 
KQNLESVEAMI FYS FMTLRQCNH 5LYLSYFFLYSMILLYWVI F GSQESMALVWNFHGVHKNDFNQHI I INH 
IYIGSRYR3TCLAHSHISVSHQSSTERGQI?QKKGLENHLEQVASLIYNLoNRIGEPIKGSCSFA?ENKTG 
TFAMTVKYHRLPCNSDFSRLKLWGSLRTRGFG 



The following DNA sequence nGPCR-2093 <SEQ ID N0.63> was identified in 
H . sapiens : 

TCCCTTTCTGCACTCTGTTTTATAACTGCAGGGCCTGGAAGCCTGTATACTCCATTTGCCAGAATCCTTTA 
CCGACTGGCTTCTAGTCAAATTTGGCCAATGAGAGTTACTGGTGAGAGGAAAGACGCCATTCTGATCTGGC 
ACCAGTGGTGGAGGTGTCTCAGTGGCCAATTCGGCACTGGCCACATAGGGCCTCrTCTGTGAAGGTAGAGA 
ATGGG3ACTGGCCACACCGTAACCTCCAGCA3CAAATGCAGCTAGAGGGCTCCAGCCTAAGAGTGGTAGCA 
GCTCTCTCATCTCTGGGCAGCCTTCGTTCCTTTCTCCCCCAGCCTTTCCAATGCCTTTGCAACCGTTTCCC 
AGAAT TAAATCCCTTTGTGTTTGAATGATGTACAGTGTTTTTTGTTTTCCTGATTGGGACTGACTGGCTGA 
TTATA3ACCAAAGTATTCAGAAGCTTTGGGAAACC7\AGGGGTTTATAAGTCAAAATAGTGTAATGCTT7TC 
TGGAAACCAGTCTTCCCTCCAAACTGTTATCAGGCAAATTTTATGCAGTTCTT 

The following amino acid sequence <SEQ ID NO,173> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO . 63 : 
KNCIKFAQreGKTGFQKSITLFLINPLVSQSFILWSIISQSVPIRKTKNTVHHSNTKGFNSGKRLQEUiWKG 
WGRKERRLPRDERAATTLRLEPSSCICCWRLRCGQCPFSTFTEEALCGQCRIGHDTSTTGARSEWRLSSHQ 
LSLAKFDKPVGKGFWQMEYTGFQALQLNRVQKG 



The following DNA sequence nGPCR-2094 <SEQ ID NO,64> was identified in 
H. sapiens: 

TTGAAATAAACTCTTCTTTTTGTTTTCATTGGAAAAGTCTCTTCCCTCTACTCACACTGAAGGCTTGACTC 
ATATGAGTTTTTCCCAATGACACCTTTGATAATTATTTGATAAAAATAATACTGTTTAAAAAAAAAAACCT 
C3CTTTTATTCTTAACCATAGTTCAGTTT7ACTCTGAGATATGATAATGAAGCCTATCAAAGAATGTTCTC 
CGGGAGTTAGTrCCGTGAGCTCTGGTTTCCCTGTGGAAGGCCACCTGTGTGCTGCTGCTGTGGGAGAATGT 
A3GGCTTGAGTCATCTCTTTCCCCTCAAGCTGCCATCCATTTCTCACCAACTTTTGACCACCTCCCAGAAG 
TGAGCTACAGTCATGCAATGTTTTGGTCAAAGACTAACCACTTATACAATGGTGGTCCCATGAGATTATAA 
TACTATATTTTTACTGGGTTCTTTCCATGTTTATATATTTAGATACACAGATACTTACCATTGTGTTACAA 
TTGCCTACAATATCCAGCAGTAACATGCTGAATAGGTTTGTAGCCTAGGAGCCATAGGCTATTCCCTATAG 
CATAGATGTGCAGTAGGCTCTACCATCATG 

The following amino acid sequence <SEQ ID N0.174> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 54: 
HDGRAYCTS MLGIAYGS ATNLFSMLLLDI VGNCNTMVS ICVSKYINMERTQKYSI I 1 SWDHHCI SGSLTKT 
LHDCSSLLGGGQKLVRNGWQLEGKEMTQALHSPTAAAHRWPSTGKPELTELTPGEHSLIGFIIISQSKTEL 
WLRIKARFFFLNSI IFIKLSKVSLGKTHMSQAFSVSRGKRLFQKQKEEFIS 



The following DNA sequence nGPCR-20S5 <SEQ ID NO . 55> was identified in 
H. sapiens: 

ATCTCGGGGCAGCCCCTAAGATGAATGCTATTGGTTTGCACTTAGCCTTCATTAGACGTTCCTTCCACAGA 
TACTTACT'GCACACTCATTCCAAGTCTAGGTACTCAGGGTACATCAGTGAACAAAACCCATACATTAGTCC 
GGTTCCACTGAGAAGAAGATGCCA.TGATAGGATGACGTTTCCTGGAGAAAGAGCAAGGAAAGACAAGGAGA 
GCCTCACACTGTGATGCAGGTCTGATGCCTGCAGAAGGAGACAGGGAAGGGAGGAGGCTTGGAGTAGAACA 
GGCTTGGGCTGAAGTGCAATTCCAGGAATGCTCTGGCCCCACCAGCGGGGAATTCTTGAACCAAAGTCACC 
CATAAGAGAGTCTTGCATTTTGCCAAATGGATCCGTGTTAATGACCTTGCTGTGCTCAGCTGCTGGCTGGA 
AACAGCCCGTGGGAAGTGTGAACT CAATATGAATGTGATGGTGGGTCCCAAGGGGTGAGCTSAGACGGTGA 
GTCCATTGTGCTTCTCACAGCAGAGATCTGAGCCTTGCAGTTTTCATGGACACCCCTAATGTTTTCATGGA 
GTGAGAGAGACAGAAGGCACTCAGTAAGCATAAGAAATGAATGAATAAATAGATAAAGGTATGATAGAAGC 
CTGTAAGTATTATGCAAAACCCGAGGTGGCACGGAGAAGGATTGGGAGTGCCAGGATGGGGAGGGCTGCAA 
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CTGAGG 

.• he blowing a.ino acid sequence <SEQ ID «0.175> is .predicted amino 
; c id sequence derived from the « J^TlTs AFC '£s LGVSMKTARLRSLLEAQW 

twfpt.MKAKCKP IAFTLGAAPR 



identified in 



^T^ITovang DNA sequence <SEQ ID N0.66> was 

CCTG^TT^AA^GGTATAAATTTATAATCATAAAAA^^ 
GCCAACTATTTTTGAATTTCTGCCTTAATATTTTGATGATACTTTTA 

T GT C TAT CAT GT ^ ^^^?^~^~^g£QQ q^^" GT GG T AGAGAAAA^T G AC T T AAC AT AGT AAAAACT A 
^^^^^^^^^^^^^^^ 

tgatctcaatJagagIgcaagatctaagctt^ 



. , ^ s crn in KtO "76> is a predicted amino 

„ r: ^Tn-ipo ac d sequence <Sty iu 



. „ rDrD _9 n <3E0 ID N0.67> was i 

The following DNA sequence nGPCR-2Uy/ 



dentified in 



H. sacicns: 



gataaaacataaggagaaggacaaagactgtccag^ 
t.^.ttggctaatggcatcactgggtaccacagcagtataggg^ 

accagaag 

/qpo TD NO 177> is a predicted amino 
T,e following amino acid sequence <=EQ ID KO .1 

acid sequence derivec f rom the DNA se^en« o U piLLwypv ^^ 

vare^c^ plqkiytyifmfy iiqslcsispteqfkahfclvse 

.dentified in 



The following UNA se^ ^TK^^oW^Q ID N0.68> was 




The following amino acid sequence <SEQ ID *° ; i™> ^nHS ^ 
acid sequence derived f-^^S^^pSsSHD^SovCLGLPWSQSL 

wsglycewprvavghwqrcpwghwweegwdeclplsavrcvnislnpmrsgg ^ 

-TT- " ■ _1 4- -i ^rl i n 



ataatcc^ctggcctctttctgtgggatgcaggcgtt 
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GCA.GGTGACCCAGGTGACACCAGTCAGGTGGCCTCTTCCTGGCATTGCAGT7AGAATGTGCCTTGAGCCAC 
ATGTCAAGGCAATTGAGTGTTTGGAGTCCTCAACGTGCCCCC7TCCA3TCATCCTGC7CCTGAGGATGTGC 
TGTT jCCTGGTTCCCAGCCTGCTGCAGCTCCGCGGGCCGCCCCCTCCCTGTTCACCCAGGGGAGCAGGCGT 
G7TC -CTCCoCAGGGGCTTGAGACCTGCGGTCCTTTCCCCTGGACCCTCCCTCTCCCCCAAGCCCTAACCG 
AATGCCACTCCTTCCTGAGGCTGATGGTGGCTTTGCGTGAGGT3GGCCC7GCTGAGCAGCAGAGAATTTCT 
TAGAATTTTCATCGCCAGATGGCTCTGG3TTAGGGCTGA 

The following amino acid sequence <SEQ ID N0.179> is a predicted amino 
acid sequence derived from the DMA sequence cf SEQ ID NO. 69: 
SALTQSHLAMKILRNSLLLSRAHLTQSHHQPQEGVALGGLGEREGPGER^AGLKPLRREHACSPGTGRGRF 
AELQQARNQATAHPQEQDDWKGARGLQTLNCLDMWLKAHSNCNARKRPPDWCHLGHLHDKLSHHTPPEQKA 
RLLCPVEAGPSL3TSLTDTTGFKHGLL?RFIWLCSASLSHGRMNACIPQK"£ASGL 



The following DNA sequence nGPCR-2100 <3EQ ID NO.70> was identified in 
H. sapiens: 

ATAAACAAAACGTTGATAGTTTGAACAAATGTTAAAAAGAAAATAAATAGGATATGTGATGGAGAATGATT 
GGCAGGGTGCCTATGTTAGATGAGGAAGAGTCAGAGATATAGCCTTTCTGAAAAAGTGACACTTAAGATGA 
CAAAAGAAGAAATAAGAAAAGCCACAAGCCCAGCGTCTCAGGAACAGGATTCAGCAAGTCTGAAGCCCCAA 
CGCAGAAAAGTGTAATGCGTCTTCTAGGGGCATAGTGAGAAAGGGGGAACAAAATATGACAAAGAGGGTTG 
GGCTGGAGACCAAATTGTGGAGCCGTCAGCACAAATATGGCATTTAACATTGCAGGGAAGGAAAAGATGAC 
CC AG AGGAAAGGTGTAGATAGATGAGGC AG AAATGAGAAGACCCAGC AC ACAGAGGAACAGCCTGACTTTG 
AAGTCTGGCCAGACTTTAAAGAGGAGGCTGGGAAGGAGGGCAGTGATGGACGAGGAAACAGAAAGTACAAC 
CAGACAAATGCCAAGACAAGAGACTGCTTCTAGAATGTAGGAGCAGCCATCAGCTGAATTCAGCTAGTAGG 
CTGTGGAAGGTGGTACAGGCACAAACCT 

The following amino acid sequence <SEQ ID NO.180> is a predicted amino 
acid sequence derived from the DMA sequence of SEQ ID NO. 70: 
GLCLYHLPQPTSIQLM AAPTFKQSLVLAFVWLYFLF PRPSLPSFPASSLKSGQTSKSGCSSVCWVFSFLPH 
LST PFLWVIFSFPAMLNAI JVLTA PQFGLQPNPLCHILFPLSHYAPRRRITLFCVGASDLLNPVPE TLGLW 
LFLFLLLSSVSLFQ KGYISDSSSSNIGTLPIILHHISYLFS FHLFKLSTFCL 



The following DNA sequence nGPCR-2101 <SEQ ID N0.71> was identified in 
H. sapiens: 

AGGCTGCCTGCTTCGTGTGGGAGAAGCACAGGACTTTCTTAACTGTGAATTGAGCAGCAGCATTGGGTCAC 
GGGAAGGACACAGGGACCAGCAGTCACAGCCCCTGGTGCCTCTCTGAGTCCCTCCATCTCGAAGTGCCTGC 
CTGGCCCACGTTGTGGTCCTCACTTGGAGCATGCAGTGCTGGAATCTTCTTAGTTTCAGTCTTACTTTGCC 
GCCCGAGGTATGTTTTCTCTGCAGCTTCCCTTGCCAAGGACATCCTAGAGATGGGTGATGGAACTTCCAAT 
TGTCTTTAAACCCTTTGGATACTGGAAAGCCTGACCTGGGACTGGGTACTTCAGCAGAAATAACACAGGGG 
AGAACAGAGTCAAGTCCGGAGTTCAGTTCAGTCATCAGGCAGTGGAGCCACAAGGTGGGGCAGTTTTCCCA 
GGTGTCTCATAGTGGCTGACTTGAGCCAGTGACC7CTAAAGATAGAGCAGAGTCCAAGGAATGACCTACAA 
AGAGTGAAGGGGACAGGCAAGAGCTGATAGCTTTGGACCAAGACCACGTTCCCTGTTCTGGGTCCATGATG 
CTCCCTTCCCCCTGTAGAGGGCAGGTGAGGACCATGTGGATCTTTTTGGAAATACATGTGGATGTTTGCAA 
ATGCAGAACCGACTGGTGGAAAGGGCGAACATGAACAGATGATGGGAAGTCTGGCCCTCATGGGACCATAT 
G 

The following amino acid sequence <SEQ ID N0.181> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 71: 
YGPMRARLPI ICSCS PFPPVGSAFAMIHMYFQKDPHGPHLPSTGGREHHGPRTGNW LVQSYQLLPVPFTL 
CRSFLG LCSIFRGEWIiKSATMRHLGKLPHLVAPLPDDTELRTLCSPLCYFCSTQSQVRLSSIQRVRQLEVP 
S PI SRMSLAREAAEKT YLGRQSKTETKKI PALHAPSEDHKVGQAGTSRWRDSERHQGLLLVPVS FPPNAAA 
Q FT V KKVL C FS H T KQ AA 



The following DNA sequence nGPCR-2102 <SEQ ID NO,72> was identified in 
H. sapiens: 

CCACAAG7CCTTCCTCTTCACACAACAAACAATATTTCTACTAAAATACATAAAAGGAACAGTATTTCATC 
TGTTAACAGGAAAAACCAAACTAAGGTCTCCTTATATTTGGCAAGGGAAAACATTCTTTGGGTGTTAACCT 
TGGCTCTTGACACTTGACAACTTCCTACAGAATGTCATCCATGTAGAAGGTGATTGAGTTAATTAGTTGCA 
AAAAGAAGGGAAAATTAAATTAAGCAGAGTTGAAATATTAATCAAAGGTATACTAAAAAGTTGGTATGTTA 
GTGTTATCCACTCTATATAGATATGTTCAGGTGATGTTTTTTCATATACCATTGACTTTTTTTGTGTTTGT 
TTACTCTGCCATGTTCCAGGATGCCAGGATGCAATATTCTTTCAGGCTTCTTGATAACACTAGTTCTAATT 
ATTCAGTAATCTAAAAAATTATCCATAGTAGAAGCATATATGCTTTATTTGGGGTTGAAGGGTTGGACATA 
TATGCTTTTTCTGTGGATAATTATATTTATTTTGGGTACATTGGAAAGTATTTAACACAAATTTAGTGGTA 
TTAGTACTAGCAAGT 
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— ,o m rn wn 13°> is a predic.ee amino 

^h"e following amino acid sequence <SEQ ID N0.1d_> 1 ^ ^_ 

acid sequence derived f rom the ^^!^^ h ^ tsyrms3MK vielISCKKKGKLN 
sIyaLFGVEGLDIYAFSVDNYIYFGYIGKYLTQIWYYQ 



-- _ R _ 710 , <SE0 ID M0.73> was identified in 

The following DNA sequence nGPCR 21UJ <bt>y 

H. sapiens : n-r^rarTHTGTGTGTGTGAGAGAGAGAGAGAGAGAATATATGCTTTC 
CATTGCTGTGTGTGTATAAGTGAATGACAGTGTGTGTOTGTGA 

TTTTAAAGGTATTGTTCAAGTGAAAACCTTCATTTTA^AAA 

SScatSggcaatgataaaatcaatattcatattct 

The following a^ino acid , <SEC | » » is a^redicted a,ino 

KRFSLEQYLKKAYILSLSLSHTHTVIHLYTHSN 



. „ rD <-R-?i 04 <SEO ID N0.74> was identified in 

The following DMA sequence nGPCR 2104 <btu 

H. sapiens: „ m „n-r.^" R ^a-TrarTrCCTTATTATGCCTCCAGTAGGCCTGTCAATATG 
TTGTTTCAAATTGCCAGCTGCTTATGT^AGAoTGACTCCCTTATT 

GCCAAACAGCTAGATAAGTGCGGGGCAoGACAAAGGGCTCT^ 

GAGGGGCAGGAGGTAGCBAAAGGCAAGAGGAG^ 

ATTAAAGAAATCATTTTTAGTTCCCACTGAAGCATTGAAT 

TTGATACATTTCAGAATATCTTGTAGG^TCCATTCTCGC^ 

ATGTGTTTATTTGGGTTGGGATTGGACCTGAACATGTAG 



TCCCTC-GTGCCAAAAGGTT^^^^^^..~.--- " GCTGCTTCAC TC AAGCTTCCTGCTAT3C 

CCAAGAACTGTACAGCTAGGAAGTTCCAGAGCCTGC^ 

TAGAGTACCATGCTAACAGCAGGACTACAGACACACAT^ 

CCAATAJVTGTGA.AATGCCAGGAGCTGAGAGACTGCTA^ 

GACTTTTGTGGCTGGTGAACTGTGGTCCTGCGGATGTG.CM^ 

agatcatctttaagttctcagagtta^ 



Th e following a^ino acid .-^^^^^"J^VhS!^" 41 ^ 

acid sequence derived from the DNA se ^ence M t -yhrnsrtTDTHSTKRMKVTSVPIKN 
SLVPKGCRLLLMMKRHSQVKLAQELYSEVPEPALLAASL^ 
ARSETAMKGKSHGTFFPMTFVAGELW^GCAIKKESWFFPQII^ 
FGVITCINLVIT RDT3KSIWLPFHLLKYQKTKCLLPGTFVKTITKI.RL.J-ib j t 



__ - rprR _ ? -, 0 6 <SEQ id N0.76> was identiried m 

The following DNA sequence nGPCR 21ub <bt,y 

H. sapiens: _„ rP ^ aT pj7i'PTAAAAGTATTTATAGGGAATGTGTACTAATATA 
AAACATTTTCAAGCCCCTATCTAGTCAGGGC.ATCAATTAAAA^A C ATCCTTGTCACTAGG 
TGTCTAAATTTCCTTAGGCTGCCTTAAGGACCAT.^ 
ATCAGAGTTCTGTTACAAATATCKAAGGAGAAGTTAGATCACTG^ 
CTACAGATGAGGAAACTGAGGGCCAGAGTGGTCTAAACCAAGC^ 



"I 
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TAAATAATGTGGATTTTTTGTTGTTGTCATTrTTCTTAAAGAACTGTCTTGCTGGGTTCAGTTAGCTCTAA 
CCGTGGCTTCTCTACTCCGAGAGCCT 

The following amino acid sequence <SEQ ID NC.13€> is a predicted amino 
acid sequence derived frcm the DNA sequence of SEQ ID NC . 7 6 : 
HIFK?LSSQGYQLKVFIGNVYYMSK FPAALRTIGQVIC?LILVT RIRVLLQIWKSKLDHCLLYYYH?NVYR 
GNGPEWSKPRAYGEVELSLEVRSACPKACTIiATILSYCMLYTTFLCLCLCISICLSQEVFFLLIIKCGrrV 
WILLKELS CWVQLAL TVAS LLREP 



The following DNA sequence nGPCR-2107 <SEQ ID N0.77> was identified in 
H. sapiens: 

TTTGTTGTAAAGATATAAAACAGTAAAATCCCATTGCTTAAATGGGATTTTATATGTATATAAATGGAGGA 
AAAGTAACCA.CGATACACACAAAAATATGAATAAAGTGATTTGAGCCTAGGTAGTAGAAATATGGATTTTC 
TTTTTTGTATTTTATATGTTTCCTAJ^TGTTCTATAJ : lAAAACAAJVTCTTACATTTACGTAAGAAAAATAAG 
AAATAAAAATTATTCACAATTGAGACTTTTGGTGTTCAAAATACTTGAACATTACTAAGAATGGGTACTAT 
GwAGAAACAATTTGTCATTAGCAGATTACCTATGCTCCTTTGGAGTGATTTCTCTGTGACTTTTCACACTA 
TrTCACAArTCTGTCCTAGGCTTTATCAAAATCCATGGACATCTGATCGAAACAAAAATTAACAGCAATCT 
G.TAAAAGAGCTATTAGGGACATTACTCTTGTGAATAGATAGTCAGCACTCTGGGGACAGACACTGTGTTAT 
CrTTCTCArCTTAAATTTCACTGCTGGGCTTAACGGTGCTTTGTGCCTACCAGTGTTCAA?CATTGGATTC 
AATGTTGAATGACTGTTAAACTCCTTGATGTCAGAGCTAATTGCTGACAACACCCTACAGGGTTTGCTATG 
AGATGi ATATAAATTGCAATCT 

The following amino acid sequence <SEQ ID N0.187> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO.77: 

IAI YIHLIAKPVGCCQQLAL TSRSLTVIQHIQLNTGRHKAPLSPAVKFKMRKITQCLSPECLSIHKSNVPK 

SSFADCCFLFRSDVHGFSLGQNCEIVKVTEKSLQRSIGN LLMTKCFCIVPILSNVQVF TPKVSIVNNFYFL 

FFLRKCKICFLNIETYKIQKRKSIFLLPRLKSLYSYFCVYRGYFSSIYIHIKSHLSNGILLFYIFTT 



The following DNA sequence nGPCR-2108 <SEQ ID N0.78> was identified in 
II. sapiens: 

ACTCTTTCTGTCGATCTGGAGCTGGCGAGCAGCTGGATAAAATCAGGGGAGTTGATATACTTCGTTCTCTA 
AGTAGCTCACCACCTTAACACTCCAGCCCAGCCAGGAGCTGTTTCCCTGGATGTACGCTGGTCTGTGTCAT 
CTCATCTTCTCCATTATTCTTCAGCCTTCTGGCTGGGGGCTTGGAATTTTCACCTCCTATGAAACAAGTGT 
C T G AGAAT TC AT GAG AAG AGAC T GCC ACACT AGG GC AGAGC ACC T T CAAT AG T C AGAGAC T G AAATTAACC 
ATAACCAGACAGCCTGCATGCCTGCAGTCAAATTATTCATATTATAGAGGAAACACAACAGCAATTTTGTG 
ACT G AAAAAG AT T G C T TAG AT C ACG C C T T G G C AAAAC C AT AAAC AAGAAT T A.G G AAC AAAC AAAAAAC AAA 
ACAAAACAAACACAGTGCGCTTTATAGCCCTCAGGATGTTCAGCTGGTGGTGGCTCACATCTGGACTGTAT 
GCCACCAAGAAACATTGAAATGAGTCTTTGCTAGAGGCTCTCTCTGAGAGCCAAAAGATGAACTAGTAACT 
TCGGAAATGTGCAAATGTGTATCTAATGTGAGCATTCTAAAGCTTGTCTGAGGAAAAGTACTTAAATTGGA 
TACCTATGTTGTCCCAAGGGTTTATAATATACAGTTGACTCCTGAATAATGTGAAGATAATGGGTGCAGAT 
CTGCCACACAGG 

The following amino acid sequence <SEQ ID N0.188> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID N0.78: 

IjCGRSAPIIFTIjFRSQLYIINPWDNIGIQFKYFSSDKLNAHIRYTFAHFRSYFIFWLSERASSKDSFQCFL 

VAYSPDVSHHQLNILRAIKRTVFVLF CFLFVPNSCLWFCQGVIAIFFSHK IAWFPLYEFDCRIIAGCLVMV 

NFSLLLKVLCPSVAVSSHEFSDTCFIGGENSKPPARRLKNNGEDEMTQTSVHPGKQLLAGLECGGELLRER 

SISTPLILSSCSPAPDGQKE 



The following DNA sequence nGPCR-2109 <SEQ ID N0.79> was identifiec in 
H. sapiens : 

ATGATGCTTATTAATCATTTGTATAACTTCTTGGGAGAAATGTCTAACACTTTACCCATTTTAATGGGTTA 
TTTGTTATATTGTCATTGAAT7GTGATACTTATGTAATCTGGATACAAGTTCCTTATCAGATATGTGGTTT 
GATAACATTTTATTTCATTGTGTGGATTCTTTTAACTTCCTGATGTTATTATTCATACCACAATGTTTCAC 
TTTGAATGAAGTTCAATTTATCTTTTTTTTTTCCTT7G3TTGCTTGTACTTCTGGTATTAAATCTAAAAAG 
TCAATCATAAAGACTAACTCCTAAGTCTTCTAAGAGTGTTATAGTTTTATCTTCTTACATTTGGGTTCAAT 
TTTATTGTTTTGTCAATTTAACACGTATAAGCCAATACATTAATTCTAAGCCAATGAATACATGTTCATTA 
GAGAAAAATCAGAAAATATGTACATGAAAAAAAATAAAACAAAATACATTCATAATTCTATTTATTCAAAA 
ACAACTACTTCTAGCCTGCTGGTTTATGCTTCCAAACCCTArTTTCTGTGAATGTATTCTAATTTTTGTGT 
ATATATGTATAGGTATGCATGTATACATTTTAGTGGGATTACATAATGCACATAGTTGTGTAGACAGGTTT 
TTTTCTTTGATATATTGTAAACATATTTGCAGATCAGTTTTTTGGACT7GGCTTTTCTGAACTTCAAGTGT 
TTCAGCTGCATAA.GAGCAAGTACTTGTGGACAATCAAATGAAATAATGTTATAAATGCACTTTGTA 

The following amino acid sequence <SEQ ID NO,189> is a predicted amino 
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ISiTiTquence delved t^Tthe DNA -quenc^of SEQ ^ HTTMFHFESSI 

mmlinhlynflgeksntlpilmgyll™ 

I CRS V FWTWL FT 3 S V S AAE Q VL VDKQMKC Y KCT L 



„ , ■ ; Dr n_9i i n <qFO ID NO.80> was identified in 

.he following DNA sequence nGPCR 2110 <SEQ iu 

CTGTGGTCTTTGTTTTGTCCMCTTTCCTTCT^ 
AT^TGCATATTCTGCTCTTTGCTCTTCTCAACAC 

ctctgtttctgattagctctttgagtagggccctt^ 



<-<zvr> rn NO 190> is a predicted amino 
The following amino acid sequence <SEQ ID NU.isu x y 



- nr prR-9Ul <S EQ ID NO,81> was identified in 

The following DNA sequence nGPCR-2111 



ataaatagcccttgaccactttcaactttcccactgataactct 
actgagcctattttgccatctataaatcagctaataggacctaac^^^^ 

AAGACAATAGAGTCTAGCATATGGTGGGGCTCAACAAATAT -^™J CTGAAGTATTATTAATTT 
CTGCTATGCCTTTCAGTTTATTTCTACTAAACTC^ 

0 ^^^^ T0 ^ r . TTrTr rCCGGTTCCTATCACAGTGCCAGGGACACACAGoCCC AlHAi^u 



GTGTCTGGTGAAGGCCTG 

. , « ^cwo m HO 191> is a predicted amino 

The following amino acid sequence <SEQ ID N0.19i> is p 



t i« folio.!., Cm S.ou.nc. nGPCK-,U. * »°-°2> "» ^° 




sab ^^B^^S^l 



■ — - Dr . p <seo ID NQ.83> was identxtxed in 

following DNA sequence nGPCR-2113 <bby iu nu.qj 



The 



H. sapiens: 
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TT7TCTCTGCAGCTTCCC7T3CCAAXjGACATGCTA3AGATGGGTGAT3GAA7TTCCAATTGTCT77AAACC 
CTTTGGP.7ACTGGAAAGCCT3ACCTGGGACTGGGTACTTCAGCAGAAATAA3ACAGGGGAGAACAGAGTCA 
AGTCCGGAG3TCAGTTCAGTCATCAGGCAGT3GAGCCACAAGGTGGGGCAGTTTTCCCAGGT3TCTCATAG 
TGGCTGACTTGAGCCAGTGACC7CTAAAGATAGAGCAGA3TCCAAGGAATGACCTACAAAGAGTGAAGGGG 
ACAGGCAAGAGCT3ATAGCTTTGGACCAAGACCAC3TTCCCTGTTCT3GGTCCATGA7GCTCCCTTCCCCC 
TGTAGAGGGCAGGTGAGGAC CATGTGGATCTTTTT3GAAATACATGT3GAT3TTTGCAAATGGAGAACCGA 
CTGGTGGAAAGGGCGAACAT3AACAGATGAT3GAA3TCTGGCCCTCATGGACCATATGTGTTTGGTGGATA 
TrAGACCAArATTTGGGAAGAAGCCTTGCAGATACTTTCrCTCATTAGACATTCTACTCTCTGATTCTGAA 
TTTGACTACTCTATGTACCTGA7ATCAGTGGATTCCAGAGTGAATCAGAGTGTAGAATAGTAGTTTCCAGG 
AGC7GGGAT 

The following amino acid sequence <SEQ ID N0.193> is a predicted amino 
acid sequence derived frcrn the DNA sequence of SEQ ID NO. 83: 
P3SWKLLFYTLIHSGIHYQVHRVVKFRIRENVEKVSARLLPKYWSNIHQ7HMVHEGQTSIICSCSPFPPVG 
SAFANIHMYFQKDPHGPELPSTGGREHHGPRTGN WLVQSYQLLPVPFTLCRSFLG LCSIFRGHWLKSATM 
RHLGKLPHLVAPLPDDTDLRTLCSPLCYFCSTQSQVRLSSIQRVRQLEVPSPISRMSLAREAAEK 



The following DNA sequence nGPCR-2114 <SEQ ID N0.84> was identified in 
H. sapiens: 

ATCCAGCAGAAGC3GCGCCGCCACCGCGCCACCAGGAAGATTGGCATTGCTATTGCGACCTTCCTCATCTG 
CTTTGCCCC3TATGTCATGACCAGGTGGGTCCTGGCAGTCCGGCTCCTGTTGTGGGAACAGCTGGGTGGGC 
TTGGCCTCAGTTGAGTAGGCCTCTGAGGTTTCCCAGCAA'GATATCTGGAGGGCGGCCACCACCAGAGGACC 
CTCCTCCACACCTGACGGGCTCAGGGCTGTGCTTCAGCTCCTGGGAAAGATCCTGGGAGGGAGGTGGCACT 
GGCTCCCATCCTGTCCTATAAATGAGGAGACTCTCCTTGTCCAGGCACAGGCAGATATGGGGTCTGTGAAT 
CAGCACCTGGCTCTTTAAACCTAGAAAGCTTTCAAAATCAGGCAACCTGGGACTAACTCAGGCC7CAGACT 
CCGCATCTCCTGGGCGTGGAGT7GGGAATCTGGGTGGAAGCTCCAGCTGGAGCCTCGGGGCAGTAACACTG 
CCAGGTGAGTG7TCTCTTTGCTTCTCTCTTTCCTGGAGACC7TGGCCTGAGTGCTTGT 

The following amino acid sequence <SEQ ID NO.I94> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID >K>.84: 
IQQKRRRHRATR KIGIAIATFLICFAPYVMTRW VIiAV RLLLWEQLGGLGLSVGLGF PARYLEGGHHQRTLL 
HTRAQGCASAPGKDPGREVALAPILSYKGDSPCPGTGRY3VCESAPGSLNLESFQNQATWDLRPQTFHLLG 
VELGIWVEAPAGASGQHCQVSVLFASLFPGDLGLSAC 



The following DNA sequence nGPCR-2115 <SEQ ID N0.85> was identified in 
H. sapiens; 

GCTAATGCTGTGCTCATGGTAGAGAACCGGAATACAAGCCC7GGTAAGCCCGTTGCAACCACATTAAGCTT 
CTGCTTGGATGCAGAAAGGGCATATGTCCTCTCATTCCATTGGCCAAAGTCCAAAGTCAATGCGTCAGACA 
GGATCATCTACTCCTCCTGTAGAAGCACAGGAAAGTTATGGGAAAATCGCAAAGGA.TGTAGAAACAAACTA 
CAGAGAGTGAA7 GAGGAAACACAAGCAAGAACCCAGCCTCAGAAACTTTGCC7AAATACT7ATGCATTAGA 
ATTACATCAGCTATATGTGTCAGAAAGACCAAGAGAAAATGGCTTAAAACAAAGGGAGAAGTTTATGTCTC 
CCTCACCCAAATGAATGGTCCATGCTCAGTATAGACCTTCACAACGTTCAGGACTGAAGCTCTTTCTACGC 
TGTTTCTCA 

The following amino acid sequence <SEQ ID N0.195> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 85: 
RNSVERASVLNVVKVYTEHGPFIWVRETT SPFVLSHFLLVFLTHIADVILM HKYLGKVSEAG FLLVFPHSL 
SWCFYILCDFPITFL CFYRRSRSCLTKLWTLANGMRGHMPFLHPSRSLMWLQRAQGLYSGSLPAQH 



The following DNA sequence nGPCR-2116 <SEQ ID N0.8 5> was identified in 
H . s ap i en s : 

TATTTACTAAACCAATCATAAT7TCAAATCCCTGAAACAGGGATCTTTGGCTACTTTCTATTAAAGGATAG 
AACAAAGCACCTTCTCCAATTCTTATCATTTTTAGTTTTCTTTTTTACT7TCTATCCTTTTTTAACATGTA 
ATTTCAGTGCCAAAACAGACTTGCCCATTTGTGCTCACCAGCAGCTTTCCCATAGAGATGAA3ATAAGCTG 
CCAGCAATTCTTAA.CTATGGTC7CAATGGGCCATCATTAGAGGCAACACGTGCATGCTGAAGAGTATTTGT 
TAACCTT7AACTTGAATTGACAAGCAAGCCCTTAACAAAAAGTCATCTACACAGATTTCTTTCC7AAATGC 
CTGAGTTTTATTTTTAAGATTTTAAAA3AATAGCTCCACCTAGCCCTTCATTTTGCATAT7TAT7TTACTT 
AGACTGCTTTACTTACATCTTTCCCCATTCTAGCTCAGAATTTTTATGAGGAAAATTTGAGAATAACAGCC 
CTAGTTACCTGTTGGAGTGGTCACCATGCATTCTTTATATGGCAGCTGATTCAATCCCTCTTCCACAACAA 
GTCTGATCTAGAGAGTCAAAGGAAGAAGAAGTTGAGAACCTGCTGGGAATCTCCTGTTAGCT 

The following amino acid sequence <SEQ ID N0.196> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 86: 

F7KPI 1 1 SNPNRDLWLLS I KGNKAPS P ILI I FS FLFYFLS FFNMFQCQNRLAHLCS PAAFPRRAASNSLWS 
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roWATIRC-NT^LKSIC^IDKQALNKKSSTQISFLNAVLFLRF^SSTPIILH^FTTRL^TSFPILAQNn 
FYEENLRIT^LVTCWSGHHAFFIWCTiTQSLFHNKSDLESQK.KKKliRTCWESPVS 




-T^jrfSia^iHTDNA-iiqueace nGPCR-2117 <SEQ ID NC.87> was xden.xfxed xn 
ATTTTGTTTTTTAAAAGCTAGTAACACACACACA^ 

TG 

^cpn m NO 197> is a predicted amino 
The following amino acid sequence <SEQ ID NO.ia/ i F 

r'rrSYrTJ-rr^-vuTHTP^T.TPT-.SIFSLKSIINIYIIIMCR 


The following DMA secuence nGPCR-211B <SEQ ID N0.«S> was identifxed xn 

TTCCTCGTGATTTCCTGAGGGTCTCTTATllA«-ftA^«««^ G "<GTGAGTTTATAAAT 

7\ r* 7i r r rT T TAT CCT GC AAG ACACTGATTT T T AC AGGT GCC 

LRCLEQA 


. ;rnrD-9ii q <SEO ID N0.89> was identified in 

The following DNA sequence nGPCR 2119 <bty J.u 

H. sapiens : rrrTrTTG TATAAAGTTCTTAATCCCATTTAGGAGGGAGGAACCTTC 
CAAAACAGCTGAATGCTGTGTGAAGCCT 

^StcSS^ 

, , ^cvn, m mo 1 99> is a predicted amino 

The following amino acxd sequence <SEQ ID NO.l*»> « a p 

SfisS^flslqnscnvssasvlkrwglggdvtkvppsmglrtlykrlhtafsc, 


The following DNA sequence nGPCR-2120 <SEQ ID MO.90> was xcentxfxed xn 
AGTGCAATTGTTATTTTTCTTTCGTCTTTTCTCTGTCATTTTCTGT 

TTarTAATATAAGTAGCCTTATAAATGTAAACTCATAATTGTCAGGAAATGT.A^A.AA&Co^i^^ 
TGCGT^TTTCAACTTTTTGGTGCCCTTATGCTGCCCCCTGCTGTCCAGTGTCCACACTTA^ 
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AG T G^ CT AACCT C TGC AC AT CAT ACCCTAC7CTC7ATCCGCACTGGCTTCTAGCTGTGTTTCCCACAGCC A 
CGTG TGTTCTTCCATCTTTGCCTGTGCCCACACTGC 

The following amino acid sequence <3EQ IC NO.200> is a predicted amine 
acid sequence derived frcm the DNA sequence of SEQ ID NC.90: 
SAIVirLSSFLCHFLFIFGRRMLSYYKPYKCKLIIVRKCYISECLL RLSTFWCPYAAPCCPVSTLT SNCPK 
LPTFSTSLYSAIKTYIiARDPDCWSFPPQCQWVNRQIKERSSS LFIYPFIIFWQLTQAFELVL CGQCLISRF 
PSLGFQTLPVLYQATLMDLSLPVSNLCTSPTLYPHWLLAVFPTATCVLPSLPVPTL 



Che following DNA sequence nGPCR-2121 <SEQ ID NO,91> was identified in 
H. sapiens : 

TCCACCAGGTGCCACCGCTGCTCCGTACCATGGCCAGGTCCATTTTGGAGGCACCAGACCCATGATAAAGC 
CCAAGCTGTGAGGAAGGAGAAAAATTTAGTGCTCTCCTCTTTCTTGCAGTCTGAAAGATGGATGTGTGTAA 
CCTTGAGTCTTTTAGAAACCTTAATAAAATGGTTTTTACTCATGGTCCTTCTCTCCCTAAGAACCCTTAGA 
GCTGGGGTGGGAATGAATTTATGTGACATCTACTAGGCATACTCAGAATCATTGCTTTCCTCCAAGAATGT 
GGTCAAACTGGAGCCTGTCTTTTTCCTTTCTTCCCAGGAAGACCTCAGGAAATCTCAGTGAAGTTGTACCA 
AGTTTTCTT3CTTTATTAACAGATCTCCAGCTATCTCAACATGATTTTGGCTTAAATTATATATATTTACT 
TATCATAATGACTGTTTAGTTAATGACTTCCTGTCATATCAGCTTTTAGAAAGCTATACCACTTTTAGGGC 
AAC T G TTT CTT T TT T ACT ATT TCTCT ATT GG AT TTTGGTACAATTTTCTCACCCCAAAACACTCATGGC AT 
AGTATAATATAATATAACCTATGCACATCCTCTCATATACTTCAAATCATCTCTAGATTATTTATAATA 

The following amino acid sequence <3EQ ID NO.201> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 91: 
STRCHRCSVPWPGPFWRHQTHDKAQAVRKEKNLVLSSFLQSERWMCVTLSLLETLIKWFLLMVLLSLRTLR 
AGVGMNLCDIYAYSESLLSSKNVVKLEPV^FLSSQEDLRKSQSCTKFSCFINRSPAISTFWLKLYIFTYHN 
DCLVNDFLSYQLLESYTT FRATVSFLLF: /ILVQFSH PKTLMAYNIIPMHILSYTSNHLirYN 



The following DNA sequence nGPCR-2122 <SEQ ID N0.92> was identified in 
H. sapiens : 

CAAAGACATACCAAGTACTTCTCATCTTTCTTGCTTTGAAAGCCTATTTCCTGAAATGGATTTCAGAGCCC 
TTCACCCCTAACTTCATT7TTCCTTGAGCCTGTATCTTTATGGTAATAGCTACAGCCTCAATTCCCAATCA 
CCTA7GAAAGGCAGACACTTTATGGACATTTTCTTATGAAATCCTCTGTACTTATGAACTTTCATAGATGT 
GATGTTCAGTCCCATTTTACAGATGACGTTTCCCAGAGTTTCAGTAAGTTGCCCAGTTTCTAATTTTAAAA 
TACTCAATGTGTGTGTGTGTGTGTGTGGTTTGGGGTAGAATGCAGTGCTCAGAGAACCTTAACTTTAATGC 
TAAATATGTGGCAAAAGAATCTTGAGATATTATTTTTCTCTTGATAATTTCTGTGATTTCTTTTCAACTCT 
ATCCCCAATCAGAAAAGGTCCTTCTGGGCCAAAAATGAAGAGGTAGATTTATGCCAGTTAAGGTGTGGATC 
ATGGAAGAGGACCCATGGGTATGACTAGT 

The following amino acid sequence <SEQ ID NO.202> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO .92: 
TSHTHGSSSMIHTLTGINLPLHFWPRJ^TFSDWGSKEITEIIKRKIISQDSFATYLALKLRFSEHCILPQTT 
HTHTHIEYFKIR^WATYNSGKIU^LNGTEHHIYESSVQRISENVHKVSAFHRLGI£AVAITIKIQAQGK^y!KL 
G VKG S E I H FRKA FKARKMRS T W Y V F 



The following DNA sequence nGPCR-2123 <3EQ ID NC.93> was identified in 
H. sapiens: 

AATAAGTCTAGCAAGGGAAATATTTTTAGGTGTTTTTATTATTTTTTATTTTTTATTTTTTTGCTCTGGAA 
ACTGTTAGTCCAAACTGCACCATTTTGTAACCCCCCAGCCATTTCGCAGACCTCGGTCAAAGTGAAACATT 
CCACAGGGGTTCGGGCTGTGACAAACAGCCTGCCCAACCGCTTGACTCTCTTATTATATTCTGCTGGAAGA 
AAGTGTAAGGAACCTCACACTGCACTGGAACAGGCACCAAACTGCCTAA7CATGGGAACATGTTATCAACA 
TTTTCCCAGGCAGCAGGCCATGCCCCCTGTTCCAGACCCCTCCCACCTAGCCTATAATTGCCCCAGCCTGT 
AAGTGGCGATGGCCATTGGCATTAAGCTGCAGGTCTTATGCTGGACATAT^AGCCGGCATTTGCTGTAAAGC 
CACCACTCTCTCTCTTTGTGTCTTTCTTTAACCCTAGCCTTCCCTTCAAAACCCAACAAAAACTATTTATA 
AGACAATTTTTCTTCATCCTCCAGTAAGAACCTAATTTTTTGTTTGTTTGTTTTGGTTTG 

The following amino acid sequence <SEQ ID NO.203> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 93: 

NKSSKGNI FRCFYYFLFFIFLLWKLLVQTA PFCNPPAISQTSVKVKHSTG VRAVTNSLPNRLiTLLLYSAGR 

KCKEPHTALEQAPNCLIMGTCYQHFPRQQAMPPVPDPSHLAYNCPSLVAMAIGIKLQVLCWTSRHLLSHHS 

LSLCL3LTLAFP3KPNBCNYLDNFSSSSSKNLIFCLFVLV 



The following DNA sequence nGPCR-2124 <SEQ ID NC.94> was identified in 
H. sapiens: 

CTGCTTTATCTTGGGATTCCAGTATATGAGCAGGGAATTCCATGCATCCACTCCTGGCATATCCTTTTGTG 
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'gtgagtctgctaatagcctgtg"cattttgaaggagaagacgtctgccaggccat 

AGTGCAGCTSG^GTTTGTCAGCCACAGGCCCCGCCGCTCCACTAAGCTTC^ATTC.-TCCTGTTCCxCCTGT 
SS-AATC^GGAGCX"GCCTCCCTCTGGGCTCCAAAAATGCTTCAGGCTGGGTCCTGTAAAATCTTAA 

St^tcc^'caccccta-tcccttagcattgccacctttttcataaaataatttatacaactggaaagga 
agaIIaaaa^tccagtgcaaaaataccatacgtagaacaacatta^ 

^CaI^^SStG^GATGCATTAGC 

JcaaaSac^acct^ 
gcct 

The following amino acid sequence <SEQ ID NO .2 04> is a predicted amino 
^ ■ , derived -rem the DNA sequence of SEQ ID NO.ys: 

a^rhqsnglvlsspgglikggslgnvsvigpsvntylanassk^ 

L^QLYKLFYEKGGNAKGIGVGGNVKILQDPASIFGAQREPGSTFLNTGGTGGMiAWSGGACGCTPAALST 
YllIMAWQTSSPSKHRLLADSPQKDMPGVDAWNSLLIYVTNPKIKQ 



The following DNA sequenc e nCPCR-2125 <SEQ ID N0.95> was identified in 

C^1'CAAAATTG"AAGCTTATTTTTATATAAACCCTCCTAAAGATAATTGCAGAAGTTCAAGTAAAATACCT 
r A^^Ar^TGGCAATTGCPTTCATTTTCTATCGACACAATAACATAGTATGACAGACTTAGTAGTTCTA 
AACAATA^AAA^TTMTA^CTCAGAGTTCTTTAGATCAAAAGTTCAACATAGGCTCCTGAGCTA 

gIc^tg^cctotot 

^^^-^^^S^tctgctttccttatcttatggcccttttatcttcaaagtcagccatcatgat 
?™tccSc?ataattcatctcttctgtcatctattctgacatgtcttctc» 

TG^TCT^CTTCCT^TTCTATTTGTAAAGGCCCACATACTAATCCAGAATAATCCCTCTATTTTAA 

aacttat^Saaccttaattccatcttcaaaattgtgtttccatatatcataacat 

The following amino acid sequence <3EQ ID NO.205> is a predicted amino 
.. 1d se auence derived from the DNA sequence of SEQ ID NO .95. 
FKIVSLFLYKPSRLQKF^THEVGNCIHFLSTQH 

yrfgIihfS^y^ 

YSDMS3LPSLHLTLLPSSICKGPHTNPESLYFKINLLEPFHLQNCV 
TAPNRITSKLAYFYINPPKDNCRSSSKIPDMKLAIA 



identified in 



The followi ng DNA sequence nGPCR-2126 <SEQ ID NC.96> was 
ATCTGCCCTGGTGCTTCCAGGAACTAGGTGGCCCCCCACCCACCCCGGGGCTGGGCACCTTACCCAGGGGA 
GAGAATAAGCTGTGAAGCTGGTCCTAGGGTGCGAGGATGGCTG 

ggcSg^ttcttgctcctgcccccacaccttcagcctcttccccaaccctttagccactgcttaccc^ 

2£ggSccagggcc^ 

^ggccatcSSactcgct^^ 

cccaagg-ctcgIgagccctagg^ 

aggotScggSSSgtSggLgcctctct 

?cagtg^aggcagccctgacttccagaaagttttctgtgacat^ 

gSccScSSSctgctgccccataagcacttgctcagcttgccttcacccactggtcatgctctggtag 

gctggtgcaagtgtgagtggtgg 

The following amino acid sequence <3EQ ID NO .206> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID ^ 96 



uucuT H0FTRAPVGEGKLSKCLWGSSV3SLRRQGLLGRAFRHGRGRREGTQNQEGVGGSDLMSQKTFWKSG 

^^TW.T.VTT.L^LSWAPYSAVALVAFAGAVAKGLGKRLKVWGQEQEAWPASP^QPNPGQPSSH. RTS. T 
AYSLPWVRCPAPGWVGGHLVPGSTRAH 



The following DNA sequenc e nGPCR-2127 <3EQ ID NC.97>^s identified in 

ACPTCGTATCTTTTAAAAGGCTTTTTAAAGCrc 
i^CTCCTciAACTCATCTTATG^^^ 

aaIttStgaa^attStatttttaatagttttgtttttcaac 
a^tScIc^tacaatattaaagtgttctgaatttgactatg 

rTrTrTACnTTTA.TGTGTTAGTAA.TTAGCATCCTTTTCTTTCAGGTTTTTTCCAATATAAAGAACTCTATT 
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TTTT7TATTTCTGAAG3ACAGCTTTGCCATGTACA3TATTCTTTTTTGG 

The following amino acid sequence <3EQ ID NO.207> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO, 97; 
HRIFKAFSQVTFDCINSIFFLLLILCFCKNLLLLYCICLNKLLNLLLFl.IVLtTNLHTKOISNHITITILK 
CS EFDYAFTFAYKC I GI.NKLLNLLLFLIVLFFN LYTLY^/Y\ T LVIS ILFFQVFSNIK ljS IS 1 5CK TGMVLLN 
SLSFFLGKPLSLFLFLKDSFAMY5ILFW 



The following DNA sequence nGPCR-2128 <3EQ ID NC93> was identified _n 
H. sapiens: 

ATACATACCATGAAATGGTTATGGGAGGGAGATAAGGGATTTAAGAATTGCTCCAGGTTCTTCAGAGAGAA 
CTGAGCCTCTGTTGTCTTTACTCAAGAAGTTGATCTCTAGTTAGAGAATGGCATTCATTCATAC7TTCATT 
CATTCAGTTATTCATTCCTTCAACAACTTTTGGAAGGTAGTTTCTGTGTGACAAACACATCACAAACAACT 
GTAATATAGGCTGCAGATACGAAAACATATTTGCTGCCATGATGTAGAAAAAATCACTGCAAACATTTTAA 
AAGTTTGGAAAATATAGCTCAGATTGAATTTTTGCCCTAAGATAAAAAAAATCATTGGGAGATAAAAGCAA 
TATATGAACATGGAGTTAATAGATTTTTTCCCTTTTAACATAGATAACAGTACATAGTGATTCATTTGTCC 
TCTGTCA.TTTGGTCTTGAGGAACACTAATGCCCTAATATGTGTAATGTTCAGTAACAAATGCTAAATAAAA 
ATACAGGAATAAAAATCCATTAAGCATGTATTTAATACTGTGTAACACTTACTGT 

The following amino acid sequence <SEQ ID NG.208> is a predicted , amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 98: 
TVSVTQYIHAWIFI PVFLFSICYTLHILGHCSSRFNDRGQMNHYVLLSMLKGKK SINSMFI YCFYLPMI FF 
ILG QKFNLSYIFQTFKMFAVIFSTSW QQICFRICSLYYSCLCVCH TSSTFQKLLKEITEMKVMNAILLEIN 
FLSKDNRGSVLSEEPGAILKSLI3LPPFHGMY 



The following DNA sequence nGPCR-2129 <SEQ ID NO,99> was identified in 
H. sapiens : 

CCTGCTGGCCGGAGCAGCGGCAGGGAAGGTAGACGACTGCAAGGCATTGGAAACGGCCCCTCTGCATCAGG 
AGGACACCCTGGGTGCAGGAGGAGGCTTCGCTGAAAAGCATTGCAACAGCATTATCACATACGTGGAAATA 
AGAATTGCATCTCAACCCTTCCCTTGCCCTCCACCCATCTAACATGCCTCAGCCCTCCTGTGGCCATAGTA 
ACCTGAACAGTAACTACAGCAGCAGGCTGCTTAGGTGCCAGGTGTAAGAAGAGAAATTTCATGAAAACAGG 
AAAATATAGCCTGCTTTTCTCCCCAGCTCTAACCTTTCAACCTATAACTACTCCCTACTGTAATTTTTGTG 
GG AT TTGCTG AT AT TGAAGGAAGATGATTGAAAATCTGCTTAAGATTTCGTCTTT AT TTCCCGCTTGACAG 
GCCTAGGGCCCCACTGAGGAAGTGTTTCTCTCTGCAGAGCCCTCAGCCACCCCATATGTCCCAGGGATGTG 
C TCAAGT CAC GAGGAC C 

The following amino acid sequence <SEQ ID NO.209> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 99: 
GPRDLSTSLGHMGWLRALQRETLPQWGPRPVKREIKTKSADFQSSSraiSKSHKNYSRELVERLELGRKAG 
YIFLFSNFSSYTWELSSLLLLLFRLLWPQEGGMLDGWRAREGLRCNSYFHVCDNAVAMLFSEASSCTQGVL 
LMQRGRFQCLAWYLPCRCSGQQ 



The following DNA sequence nGPCR-2130 <SEQ ID NO.100> was identified in 
H. sapiens: 

CAAAGACATACCAAGTACTTCTCATCTTTCTTGCTTTGAAAGCCTATTTCCTGAAA7GGATTTCAGAGCCC 
TTCACCCCTAACTTCATTTTTCCTTGAGCCTGTATCTTTATGGTAATAGCTACAGCCTCAATTCCCAATCA 
C CT AT GAAAG GC AGAC AC T TT AT GG AC AT T T TC T T ATG AAATCCTCTG TACT 7 AT GAACTTTCAT AG AT GT 
GATGTTCAGTCCCATTTTACAGATGACGTTTCCCAGAGTTTCAGTAAGTTGCCCAG7TTCTAATTTTAAAA 
TACTCAATGTGTGTGTGTGTGTGTGTGGTTTGGGGTAGAATGCAGTGCTCAGAGAACCTTAACTTTAATGC 
TAAATATGTGGCAAAAGAATCTTGAGATATTATTTTTCTCTTGATAATTTCTGTGATTTCTTTTCAACTCT 
ATCCCCAATCAGAAAAGGTCCTTCTGGGCCAAAAATGAAGAGGTAGATTTATGCCAGTTAAGGTGTGGATC 
ATGGAAGAGGACCCATGGGTATGACTAGT 

The following amino acid sequence <SEQ ID NO.210> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 100: 
T3KTHGSS5MIHTLTGINLPLHFWPRRTFSDWGSKEITSIIKRKIISQDSFATYLALKLRFSEHCILPQTT 
HTHTHIEYFKIRNWATYNSGKRHLNGTEHHIYESSVQRISENVHKV3AFHRLGIEAVAITIKIQAQGKMKL 
G VKG S E I H FRKA FKARKM RS T W Y V F 



The following DNA sequence nGPCR-2131 <SEQ ID NO.101> was identified in 
H. sapiens : 

AGCACATAAGGATTTTTTTCCATGCCCCTATGATTTCATTTCCAACCAATCAGCAGCATTCACTGCCTAGC 
CTCCTACCCATGAAATTGTACATAAAAACCCTGAGCTCAAAGCCTTTGGGAAGACTGATTTGAGTAAAATG 
CCTGATTCTCCTGTGTGGCCAGTCTCGTGTCAATTAAACTCTCTACTACAATGCCATGGTGTCAATGCATC 
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T^ TCTGTGCAGTGCGCAGAAAGAACCCACTG GCAATTACA^ 

AAP.CAGGAAATACTTCAACCCTGGTAAGTCAATTAGGGTTTCTCATTCATTTGC.GAG ~£CTGG1GGCCT 

r^r-GAGA-TCTCTCTGCGGCTCCTGTAACTCAGTGGCCCTTTTCATTCTCAGAAACATiTTTCCTGAAC 

CT^TGTG TCCCTGCCTCAATC7GTATTGGCTPATTTCTAGGCCTGTTAAATAACTGTCAAT 

a^r ATRRTTACCATC AGAAATGCCATTTGTCTCTCA7TTTTGTCATATCTCCTGCTTCC?GGATTCTGGG 

CCATAATA 

"■xc f ollowing amino acid sequence <SEQ ID NO . 211> is a P^ cted anlino 

wSsrp^Sltpslpsrnaiclsflsylllpgfwevyalgdkypsekkntnffkfftp 



-he following DNA sequence nGPCR-2132 <SKQ ID NO.102> was identified in 
t'tTMTGaStAACTTATAGGAAATGACTT^ 

III^I^T^rATTrCTAGAAAATTCTTAT'TTTCAAAAGTATATACCCAGATTACTTGTAAGCATTGG 
GGGCTTAAGMAATGTTTACMAGAGGTTA 

TATCCA^AGMA^ACTATGTTTTGTGGATATGGGAAGGAAAGGAGTAAATAAGGCAAATGCATTG 

The following amino acid sequence <SEQ ID NO 212> i« , a ^.dieted amino 

wsencilyhgSt^tlrtcpdgnffhfqnvsdplsfqclqv 

illksfpisyfkk 



__ nrDr n.oi <seo ID NO.103> was identified in 

The following DNA sequence nGPCR-21J^ <bny xu ^.i^ 



CATAATATATCCATGTAACAAACCTGCACATGTGCCCTAGAAT^ta^ii^^^-"^-- r T rr A TA 

CTCCATTTGGTACTGGAGTGTTTTTGAGTTGCTTTG 

„~ ^cT7n m mo 213> is a predicted amino 
The following amino acid sequence <SEQ ID N 0 '^ 1 ^* * £ 1Q3 . 

hsvfeayldqgcdllkgitkattlsankwsnliiihflllhfkidtc 



The following DNA sequence nGP CR-2134 <SEQ ID NO.104> was xaenr^ied in 
^CA-TTTGCGATTTAAATAT^^ 

TGGGAAAA3CTGAATTGGAAAAGTGGTGTGAGACTGGGAGGTTCCGGG - AGGCl 
GTCTGAGTCGATAGGTGTG 

The touting .»lno acid . W .n=. «E0 10 NO . 2 !4> " * P"««' d 

KSQNH 



" — „r D rD 9 1 q t: ^crn id NO.105> was identified in 

The following DNA sequence nGPCR-213^ <bty xu 

?tagSc^ 

CTCTTTGTAGAAAGCTTTGATCGTlTTGCACAAAACAGGGAAG TAGrAGT AGTGGCAblAI^ _ 
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GCGTGAAGT1AGCTTTGGCCAGGTGATCTCT3CATATCA3ACTATTAAAGGCAGCGCCTTTA^AGAATGTT 
GGCTGGGCTGTGACCCATGCTTTGCTTTGCACTCCCTAAAGAGGC rn TTATGTATCGCCTCTTTGTCCTTTC 
CGAAGTCATTTGAAAATAAATAGAAGAGAGAATAATGTGATCAGGGGCTCTA/iTTGTATTTATTGCTTATG 
TAGGGTTGTAGTAGATACAGGGATGTTTCCTTATTCTTTATGTCT7GCACATCTGAAATGTGTCATAATAA 
AT G A T AT T T T AAAAA AC T AAAC AG A AC AA C T AG T T T T G G GAAT T T G T C C T AC AT AG T C AT AT GAC T GAT C T 
G 

The following amino acid sequence <SEQ ID N0.215> is a predicted amino 
acid sequence aerivec f rem the DNA sequence of SEQ ID MO. 105: 
RDTAIH GVF^NLSLMNAYDMFIHLEV ESFDRFAQNREV^yAA^AVWIWEGEVSFGQVISAYQTIKGSAFTECW 
LGCDSCFALHSLKRLYVSPLCPFPSHLKINRRENNVIRGSNCIYCLCRX^WDTGMFPYSLCLAHLKCVIIN 
DILKNTEQLVLGICPTSYDSSAILISL 



The following DNA sequence nGPCR-2136 <SEQ ID NG.106> was identified in 
H. sapiens : 

TCTCCCCTTGTTTTATCTTATATCAAACTCTATAAGGAATAGGATCACACAGCTCCTAATAAGGAGGAGCA 
T AAGGTAAAATC AT GC AC AGCATTTTAGTTAGAAAAT ATT AATCTTTATGTTTTCATTTCTTAGTCTTTTA 
AATAATAAAAATGCATCGAAATGTTTAAAACTTTAAATATTGTAAAAGTTATAGTAAGACACGTTGCCAAC 
TAGATTCATGCATCTAATTTCCTGAATTATAGTTAATAGTTTCATATTATAAACTCTTGATAAAAGTAATA 
AATACATGGCAGATACACACATGCACATTTGTATTATATAATAGTAGTCCAGTGAACGCTTC 

The following amino acid sequence <SEQ ID N0.216> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 106: 
KRSLD YYYI I QMCMCYS AMYXLLLS RVYNMKLLT I IQEIRCMNLVGNVS Y YKFYNI S FKH FDAFLLFKRL. 
RNTENIKINIFLKCCAFYLMLLLIRSCVILFLIEFDIRNKGR 



The following DNA sequence nGPCR-2137 <SEQ ID NO.107> was identified in 
H. sapiens: 

CTCACATATTACCTTCAAAGAAACCTGTCCTAATAAAAGCCATTCCTACTCTACTTGGCCTCCAGGATTTA 
ACCACTTCCTACATTCAACCATCCTGGGACCTAGCTTTACTAGACTTCAATTTTGACCTTATTTATCTTGC 
CTTTTGTCATAATTGCTTCTTGCTTTCGTGCTCCATTAAACACTAAGGTTTTTGAGAGCAGGAACTCAAAA 
CACTTTAAATTCCTCTCTCTTCATATGCAGTTGCTTTTGCACAGTCAATACACAGTAAATGCTGATTGAAT 
TGAAAGGATCTCACTCTTAGAATGCAATTCTCTCAGAGTCTCCAACTAGTCTAGTAGCTTAAAGACCAATC 
CTACTTAAAAATTAACTTGAATTGTAAGTACAACAAAATCACTCCAAGTTATTAACCTAACCATTGAAGTG 
TTTATTTTCCTACTTGGAAAACCAGGTCAACCACAGGGACCAACCTACCCTGGATAGGTGACTCTAAAAGT 
AATGAGGTAATTTCCTTCAAAAATGACAAAGCTTTCAGGATTCTCTGGAATGCATACCCATTAATGTGTCA 
C CAT T AAT C A 

The following amino acid sequence <SEQ ID N0.217> is a predicted amino 
acid sequence derived from the DNA sequence of SEQ ID NO. 107: 
TiTYYLQRNLSKPFLLYLASRIPLPT FNHPGT LYTSILTLFILPFVIIASCFRA PLNTKVFESRNSKHFKFL 
SLHMQLLLHSQYTVNADIERISLLECNSLRVSNSSSLKTNPTKLTIVSTTKSLQVINLTIEVFIFLLGKPG 
QPQGPTYPGVTLKVMRFPSKMTKLSGFSGMHTHCVTIN 



The following DNA sequence nGPCR-2138 <SEQ ID NO.108> was identified in 
H. sapiens : 

GGGCAAGGGTGATGGAGGTTTGAGGAGACAGGAGAAAGTGGGAAAAGTAGTTCGAATCAAT GAAT T CAT TT 
TTG GAAT ACAGTAGGATTACCAGGTTTGTGCT CAT AAT TTAAAGTGAGACCAGTCAACAGTGTTGCAATTT 
CCTTATAGCCATTTCAGCTACTCAAGCCCATGTGTGGAATAAACAGACAGTCTGATTCAACTAGGGACGGA 
GTTTGCCCGAGGGCATAACCACTAAACAGAAGAAAAAAGGAGAAAGGGAGGGGTGACTGCACTCAAAAAAT 
ACAATAAGTAGGTATTTACCTGGCTTACGTTCTAAAAGCTGCTGTAAATGAAACACTGCTTGTTCATAGTC 
TTGTTTTCTGAACATGAGATCAGCCATCATCTATAAAGATAAAAGTTGGTTCTAAAAATATTGCCATGTAT 
T T T ACACAACATG TTCT TCCAATCAAGATTTAGCACTAGAAAAAT ATAG ATGATAAACATGAGGAGGGGGC 
AGCATTTTATAAAAAGGAGGCATTTAAGATTCAAGCCCACCTTGTGCAGAATAACTTGCAGATCAGTGTAA 
CAGAAGATAATCAAGGATGTGAAACAGATTGCTCTGCTTGCAAAATTGTATTTTTAGCAAAAAATATGTTT 
C T AG C AATT GT T T T AAAAAC AGAAAT T T G AAGGAAT T G CAC AC T C T AT G T G C T 

The following amino acid sequence <SEQ ID N0.216> is a predicted amino 

acid sequence derived from the DNA sequence of SEQ ID NO. 108: 

HIECAI PSNFCFNNCKHI FCKYNFASR AICFTSLI IFCYTD1.QVILH KVGLN LKCLLFIKCCPLLMFI I YI 

FLVLNL DWKNMLCKIHGNIFRTNFYLYRWLISCSENKTMNKQCFI YSSFNVSQVNTYLLYFLSAVTPPFLL 

FSSTvfLCPRANSVPSIRLSVYSTHGLELKVnjGNCNTVDWSHFKIiAQIWSYCIPKMNSLIRTTFPTFSCLLK 

PPSPLP 



The following DNA sequence nGPCR-2139 <SEQ ID NO.109> was identified in 
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H. sapiens: ^ mrT .^^-T.^ B aTrTrTrTrTrTATCCTCTCCCTGTAATAAACTGTAATCG 
ACTTTGTCCTATGCATCTTTTCCCTTGGTTAATCT 

CAAGTGAGCTGCTTTCAGTGAGTTTTTTG^ 

ACTCCTTGAATTTGCAATTGGTGTTAGGAGTGAAGACAATCTTG^ ATC TGATTCTTACCT 

GGGGTTTAGGCATGGTGGGTGGTAGAGAATGAAGTAGGTGT^ 

AAAAAAAAACTTTCCCCATAGCAcGGGC^ 

C T AAAAT GAAC AC T GGGC AC ATT T T TAAGC ACT AC 




10 



15 



/cyn Tn no 220> is a predicted amino 
The following »ino .eld if sEQ ID TO. 110 = 

add sequence ^Jign"^'"' m » MW °f' 

VQVLEMWLGDGTEIFSLILSVIYTTAYFIESTFSI 



EXAMPLE 2: CLONING OF nGPCR-x 

cDNAs may be sequenced directly using an AB1377 or ABI373A fluorescence-based 
spencer (Perlcin Elmer/Applied Biosystems Division, PE/ABD, Poster City, CA) and .he ABI 
PRISM Ready Dye-Deoxy Terminator kit with Taq FS polymerase. Each ABI cycte 
sequencing reaction contains about 0.5ug of plasmid DNA. Cycle-sequencing is performed 
using an initial denamration a, 98'C for , mm. foUowed by 50 cycles: 98 C for 30 «. 
anneaiing a. 50»C for 30 sec. and extension at 60»C for 4 min. Temperature cycles and tunes are 
controlled by a Perta-Elmer 9600 thermocycle, Extension product are punnedusmg 
Centriflex gel filtration (Advanced Genetic Technologies Corp.. Gaithersburg, MD). Each 
reaction product is loaded by pipette onto the column, which is men centred in a swmgtng 
bucket centrifuge (Sorval. model RT60OOB table top centre, at !500 x g for 4 mm a, room 
temperature. C^-V^^^^^^^^ 
dissolved in 5u> of a DNA loading solution (83% deiomzed formarn.de 8, mM E D TA a^d .6 
mg/ml Blue Dexrran). The samp.es are men heated to 90«C for three nun and loaded mto the ge, 
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sample wells for sequence analysis by the ABI377 sequencer. Sequence analysis is performed 

by importing ABI373A files into the Sequencher program (Gene Codes, Ann Arbor, MI). 

Generally, sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by 

obtaining sequence information from both DNA strands and by re-sequencing difficult areas 

5 using primers at different locations until all sequencing ambiguities are removed. 

To isolate a cDNA clone encoding full length nGPCR, a DNA fragment corresponding 

to a nucleotide sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ED 

NO: 1 1 0, or a portion thereof, can be used as a probe for hybridization screening of a phage 

cDNA library. The DNA fragment is amplified by the polymerase chain reaction (PCR) 

10 method. The PCR reaction mixture of 50\xl contains polymerase mixture (0.2mM dNTPs, lx 

PCR Buffer and 0.75^.1 Expand High Fidelity Polymerase (Roche Biochemicals)), l)ig of 

3206491 plasmid, and SOpmoles of forward primer and SOpmoles of reverse primer. The 

primers are preferably 10 to 25 nucleotides in length and are determined by procedures well 

known to those skilled in the art. Amplification is performed in an Applied Biosystems PE2400 

15 thermocycler, using the following program: 95°C for 15 seconds, 52°C for 30 seconds and 72°C 

for 90 seconds; repeated for 25 cycles. The amplified product is separated from the plasmid by 

agarose gel electrophoresis, and purified by Qiaquick gel extraction kit (Qiagen). 

A lambda phage library containing cDNAs cloned into lambda ZAPII phage-vector is 

plated with E. coli XL-1 blue host, on 15 cm LB-agar plates at a density of 50,000 pfu per plate, 

20 and grown overnight at 37°C; (plated as described by Sambrook et aL 9 supra). Phage plaques are 

transferred to nylon membranes (Amersham Hybond NJ), denatured for 2 minutes in 

denaturation solution (0.5 M NaOH, 1 .5 M NaCl), renatured for 5 minutes in renaturation 

solution (1 M Tris pH 7.5, 1.5 M NaCl), and washed briefly in 2xSSC (20x SSC: 3 M NaCl, 0.3 

M Na-citrate). Filter membranes are dried and incubated at 80°C for 120 minutes to cross link 

25 the phage DNA to the membranes. 

The membranes are hybridized with a DNA probe prepared as described above. A DNA 

fragment (25ng) is labeled with a- 32 P-dCTP (NEN) using Rediprime random priming 

(Amersham Pharmacia Biotech), according to the manufacturers instructions. Labeled DNA is 

separated from unincorporated nucleotides by S200 spin columns (Amersham Pharmacia 

30 Biotech), denatured at 95°C for 5 minutes and kept on ice. The DNA-containing membranes 

(above) are pre-hybridized in 50ml ExpressHyb (Clontech) solution at 68°C for 90 minutes. 

Subsequently, the labeled DNA probe is added to the hybridization solution, and the probe is left 

to hybridize to the membranes at 68°C for 70 minutes. The membranes are washed five times in 

2x SSC, 0.1% SDS at 42°C for 5 minutes each, and finally washed 30 minutes in O.lx SSC, 

35 0.2% SDS. Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, 
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N Y USA) with an intensifying screen at -80°C for 16 hours. One positive colony is isolated 
from the plates, and re-plated with about 1000 pfu on a 15 cm LB plate. Plating, plaque hft to 
niters and hybridization are performed as described above. About four positive phage plaques 
are isolated form this secondary screening. 

cDNA containing plasmids (pBluescript SK-) are rescued from the isolated phages by m 
vivo excision by culturing XL-1 blue cells co-infected with the isolated phages and with the 
Excision helper phage, as described by the manufacturer (Stratagene). XL-blue cells contammg 
the plasmids are plated on LB plates and grown at 37°C for 16 hours. Colonies (18) from each 
plate are replated on LB plates and grown. One colony from each plate is stricken onto a nylon 
filter in an ordered array, and the filter is placed on a LB plate to raise the colonies. The filter is 
then hybndized with a labeled probe as described above. About three positive colonies are 
selected and grown up in LB medium. Plasmid DNA is isolated from the three clones by 
Qiagen Midi Kit (Qiagen) according to the manufacturer's instructions. The size of the msert is 
determined by digesting the plasmid with the restriction enzymes Not! and Sail, which 
establishes an insert size. The sequence of the entire insert is determined by automated 
sequencing on both strands of the plasmids. 

EXAMPLE 3: SUBCLONTNG OF THE CODING REGION OF aGPCR-X VIA PCR 

Additional experiments may be conducted to subclone the coding region of nGPCR and 
place the isolated coding region into a useful vector. Two additional PCR primers are designed 
based on the coding region of nGPCR, corresponding to either end. To protect agamst 
exonucleolytic attack during subsequent exposure to enzymes, e.g., Taq polymerase, primers are 
routinely synthesized with a protective run of nucleotides at the 5' end that were not necessarily 

complementary to the desired target. 

PCR is performed in a 50ul reaction containing 34ul H 2 0, 5 ul 10X TT buffer (140 mM 
ammoruum sulfate, 0.1% gelatin, 0.6 M Tris-tricine, P H 8.4), 5ul 15mM MgSO. 2,1 dNTP 
mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 3ul genomic phage DNA (0.25p.g/ui), 
0 3,1 Primer 1 (lug/ul), 0.3,1 Primer 2 (l,g/ul), 0.4ul High Fidelity Taq polymerase 
(Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94°C for 2 minutes; 
S0 followed by 25 cycles at 94°C for 30 seconds, 55°C for 30 seconds, and 72°C for 1.3 minutes. 

The contents from the PCR reaction are loaded onto a 2% agarose gel and fractionated. 
The DNA band of expected size is excised from the gel, placed in a GenElute Agarose spin 
column (Supelco) and spun for 10 minutes at maximum speed in a microfuge. The eluted DNA 
is precipitated with ethanol and resuspended in 6ul H 2 0 for ligation. 
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The PCR-amplified DNA fragment containing the coding region is cloned into pCR2.1 
using a protocol standard in the art. In particular, the ligation reaction consists of 6jil of GPCR 
DNA, 10X ligation buffer, 2^1 pCR2.1 (25ng/|il, Invitrogen), and l^il T4 DNA ligase 
(Invitrogen). The reaction mixture is incubated overnight at 14°C and the reaction is then 

5 stopped by heating at 65°C for 10 minutes. Two microliters of the ligation reaction are 

transformed into One Shot cells (Invitrogen) and plated onto ampicillin plates. A single colony 
containing a recombinant pCR2.1 bearing an insert is used to inoculate a 5ml culture of LB 
medium. Plasmid DNA is purified using the Concert Rapid Plasmid Miniprep System 
(GibcoBRL) and sequenced. Following confirmation of the sequence, a 50 ml culture of LB 

10 medium is inoculated with the transformed One Shot cells, cultured, and processed using a 
Qiagen Plasmid Midi Kit to yield purified pCR-GPCR. 

EXAMPLE 4: HYBRIDIZATION ANALYSIS TO DEMONSTRATE nGPCR-X 
EXPRESSION IN BRAIN 

1 5 The expression of nGPCR-x in mammals, such as the rat, may be investigated by in situ 

hybridization histochemistry. To investigate expression in the brain, for example, coronal and 
sagittal rat brain cryosections (20^m thick) are prepared using a Reichert-Jung cryostat. 
Individual sections are thaw-mounted onto silanized, nuclease-free slides (CEL Associates, Inc., 
Houston, TX), and stored at -80°C. Sections are processed starting with post-fixation in cold 

20 4% paraformaldehyde, rinsed in cold phosphate-buffered saline (PBS), acetylated using acetic 
anhydride in triethanolamine buffer, and dehydrated through a series of alcohol washes in 70%, 
95%, and 100% alcohol at room temperature. Subsequently, sections are delipidated in 
chloroform, followed by rehydration through successive exposure to 100% and 95% alcohol at 
room temperature. Microscope slides containing processed cryosections are allowed to air dry 

25 prior to hybridization. Other tissues may be assayed in a similar fashion. 

A nGPCR-x-specific probe is generated using PCR. Following PCR amplification, the 
fragment is digested with restriction enzymes and cloned into pBluescript II cleaved with the 
same enzymes. For production of a probe specific for the sense strand of nGPCR-x, the 
nGPCR-x clone in pBluescript II is linearized with a suitable restriction enzyme, which provides 

30 a substrate for labeled run-off transcripts (i.e., cRNA riboprobes) using the vector-borne T7 
promoter and commercially available T7 RNA polymerase. A probe specific for the antisense 
strand of nGPCR-x is also readily prepared using the nGPCR-x clone in pBluescript II by 
cleaving the recombinant plasmid with a suitable restriction enzyme to generate a linearized 
substrate for the production of labeled run-off cRNA transcripts using the T3 promoter and 

35 cognate polymerase. The riboprobes are labeled with [ 35 S]-UTP to yield a specific activity of 
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about 0.40 x 10 6 cpmypmol for antisense riboprobes and about 0.65 x 10 6 cpm/pmol for sense- 
strand riboprobes. Each riboprobe is subsequently denatured and added (2 pmol/ml) to 
hybridization buffer which contained 50% formamide, 10% dextran, 0.3 M NaCl, 10 mM Tris 
(pH 8 0) 1 mM EDTA, IX Denhardt's Solution, and 10 mM dithiothreitol. Microscope slides 
containing sequential brain cryosections are independently exposed to 45 pi of hybridization 
solution per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52°C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
nGPCR-x-specific cRNA riboprobes. 

Following the hybridization period, coverslips are washed off the slides in IX SSC, 
followed by RNase A treatment involving the exposure of slides to 20 ng/ml RNase A in a 
buffer containing lOmM Tris-HCl (pH 7.4), 0.5M EDTA, and 0.5M NaCl for 45 minutes at 
37°C. The cryosections are then subjected to three high-stringency washes in 0.1 X SSC at 
52°C for 20 minutes each. Following the series of washes, cryosections are dehydrated by 
consecutive exposure to 70%, 95%, and 100% ammonium acetate in alcohol, followed by air 
drying and exposure to Kodak BioMax™ MR-1 film. After 13 days of exposure, the film is 
developed. Based on these results, slides containing tissue that hybridized, as shown by film 
autoradiograms, are coated with Kodak NTB-2 nuclear track emulsion and the slides are stored 
in the dark for 32 days. The slides are then developed and counterstained with hematoxylin. 
Emulsion-coated sections are analyzed microscopically to determine the specificity of labeling. 
The signal is determined to be specific if autoradiographic grains (generated by antisense probe 
hybridization) are clearly associated with cresyl violate-stained cell bodies. Autoradio graphic 
grains found between cell bodies indicates non-specific binding of the probe. 

As discussed above, it is well known that GPCRs are expressed in many different tissues 
and regions, including in the brain. Expression of nGPCR-x in the brain provides an indication 
that modulators of nGPCR-x activity have utility for treating neurological disorders, including 
but not limited to, mental disorder, affective disorders, ADHD/ADD (i.e., Attention Deficit- 
Hyperactivity Disorder/Attention Deficit Disorder), and neural disorders such as Alzheimer's 
disease, Parkinson's disease, migraine, and senile dementia- Some other diseases for winch 
0 adulators of nGPCR-x may have utility include depression, anxiety, bipolar disease, epilepsy, 
neuritis, neurasthenia, neuropathy, neuroses, and the like. Use of nGPCR-x modulators, 
including nGPCR-x ligands and anti-nGPCR-x antibodies, to treat individuals having such 
disease states is intended as an aspect of the invention. 
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EXAMPLE 5: TISSUE EXPRESSION PROFILING 

A PCR-based system (RapidScan™ Gene Expression Panel, OriGene Technologies, 
Rockville, MD) may be used to generate a comprehensive expression profile of the putative 
nGPCR-x in human tissue, and in human brain regions. The RapidScan Expression Panel is 

5 comprised of first-strand cDNAs from various human tissues and brain regions that are serially 
diluted over a 4-log range and arrayed into a multi-well PCR plate. Human tissues in the array 
may include: brain, heart, kidney, spleen, liver, colon, lung, small intestine, muscle, stomach, 
testis, placenta, salivary gland, thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, 
PBL, bone marrow, fetal brain, and fetal liver. 

10 Expression of nGPCR-x in various tissues is detected using PCR primers designed based 

on the available sequence of the receptor that will prime the synthesis of a predetermined size 
fragment in the presence of the appropriate cDNA. 

PCR is performed in a 50fil reaction containing 34^1 H 2 0, 5^1 10X TT buffer (140 mM 
ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5|il 15mM MgS0 4 , 2|xl dNTP 

15 mixture (dGTP, dATP, dTTP, and dCTP, each at lOmM), 0.3jil forward primer (l(ig/^il), 0.3^1 
reverse primer (lp.g/jj.1), 0.4|xl High Fidelity Taq polymerase (Boehringer Mannheim). The PCR 
reaction mixture is added to each well of the PCR plate. The plate is placed in a MJ Research 
PTC 100 thennocycler, and is then exposed to the following cycling parameters: Pre-soak 94°C 
for 3 min; denaturation at 94°C for 30 seconds; annealing at primer 57°C for 45 seconds; 

20 extension 72°C for 2 minutes; for 35 cycles. PCR productions are then separated and analyzed 
by electrophoresis on a 1.2% agarose gel stained with ethidium bromide. 

The 4-log dilution range of cDNA deposited on the plate ensures that the amplification 
reaction is within the linear range and, hence, facilitates semi-quantitative determination of 
relative mRNA accumulation in the various tissues or brain regions examined. 

25 

EXAMPLE 6: NORTHERN BLOT ANALYSIS 

Northern blots are performed to examine the expression of nGPCR-x mRNA. The sense 
orientation oligonucleotide and the antisense-orientation oligonucleotide, described above, are 
used as primers to amplify a portion of the GPCR-x cDNA sequence selected from the group 
30 consisting of SEQ ID NO: 1 to SEQ ID NO: 1 10. 

Multiple human tissue northern blots from Clontech (Human II # 7767-1) are hybridized 
with the probe. Pre-hybridization is carried out at 42 C for 4 hours in 5xSSC, IX Denhardt's 
reagent, 0. 1% SDS, 50% formamide, 250 mg/ml salmon sperm DNA. Hybridization is 
performed overnight at 42°C in the same mixture with the addition of about 1 .5x1 0 6 cpm/ml of 
35 labeled probe. 
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The probe is labeled with a- 32 P-dCTP by Rediprime™ DNA labeling system 
(Amersham Pharmacia), purified on Nick Column™ (Amersham Pharmacia) and added to the 
hybridization solution. The filters are washed several times at 42°C in 0.2x SSC, 0.1% SDS. 
Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., USA) with 
5 intensifying screen at -80°C. 

EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOTIC HOST 
CELLS 

A Expression of nGPCR-x in MammaUan Cells 

To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotide is expressed in a 
suitable host cell using a suitable expression vector and standard genetic engineering techniques. 
For example, the nGPCR-x-encoding sequence described in Example 1 is subcloned into the 
commercial expression vector P zeoSV2 (Invitrogen, San Diego, C A) and transfected mto 
Chinese Hamster Ovary (CHO) cells using the transfection reagent FuGENEo™ 
15 (Boehringer-Mannheim) and the transfection protocol provided in the product insert. Other 

eukaryotic cell lines, including human embryonic kidney (HEK 293) and COS cells, are suitable 
as well Cells stably expressing nGPCR-x are selected by growth in the presence of 1 OOug/ml 
zeocin (Stratagene, LaJolla, C A). Optionally, nGPCR-x may be purified from the cells using 
standard chromatographic techniques. To facilitate purification, antisera is raised against one or 
,0 more synthetic peptide sequences that correspond to portions of the nGPCR-x amino acid 
sequence, and the antisera is used to affinity purify nGPCR-x. The nGPCR-x also may be 
expressed in-frame with a tag sequence (e.g. , polyhistidine, hemagluttinin, FLAG) to facihtate 
purification. MoreoveUtwiUbeappreciatedmatmanyoftheusesfornGPCR-xpolypeptides, 
such as assays described below, do not require purification of nGPCR-x from the host cell. 
, 5 B Expression of nGPCR-x in HEK-293 cells 

For expression of nGPCR-x in mammalian cells HEK293 (transformed human, pnmary 
embryonic kidney cells), a plasmid bearing the relevant nGPCR-x coding sequence is prepared, 
using vector P SecTag2A (Invitrogen). Vector P SecTa g 2A contains the murine IgK chain leader 
sequence for secretion, the c-myc epitope for detection of the recombinant protein with the anti- 
m yc antibody, a C-terminal polyhistidine for purification with nickel chelate chromatography, 
and a Zeocin resistant gene for selection of stable transfectants. The forward primer for 
amplification of this GPCR cDNA is determined by routine procedures and preferably contains 
a 5' extension of nucleotides to introduce the Hindlll cloning site and nucleotides matching the 
GPCR sequence. The reverse primer is also determined by routine procedures and preferably 
contains a 5' extension of nucleotides to introduce an Xhol restriction site for cloning and 
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nucleotides corresponding to the reverse complement of the nGPCR-x sequence. The PCR 
conditions are 55°C as the annealing temperature. The PCR product is gel purified and cloned 
into the Hindlll-XItoI sites of the vector. 

The DNA is purified using Qiagen chromatography columns and transfected into HEK- 
5 293 cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, IN). 
Transiently transfected cells are tested for expression after 24 hours of transfection, using 
western blots probed with anti-His and anti-nGPCR-x peptide antibodies. Permanently 
transfected cells are selected with Zeocin and propagated. Production of the recombinant 
protein is detected from both cells and media by western blots probed with anti-His, anti-Myc or 
10 anti-GPCR peptide antibodies. 

C. Expression of nGPCR-x in COS cells 

For expression of the nGPCR-x in COS7 cells, a polynucleotide molecule having a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:l 10 can be cloned 
into vector p3-CI. This vector is a pUCl 8-derived plasmid that contains the HCMV (human 

15 cytomegalovirus) promoter-intron located upstream from the bGH (bovine growth hormone) 

polyadenylation sequence and a multiple cloning site. In addition, the plasmid contains the dhrf 
(dihydrofolate reductase) gene which provides selection in the presence of the drug 
methotrexane (MTX) for selection of stable transformants. 

The forward primer is determined by routine procedures and preferably contains a 5' 

20 extension which introduces an Xbal restriction site for cloning, followed by nucleotides which 
correspond to a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO:l 10. The reverse primer is also determined by routine procedures and preferably contains 
5 1 - extension of nucleotides which introduces a Sail cloning site followed by nucleotides which 
correspond to the reverse complement of a sequence selected from the group consisting of SEQ 

25 ED NO: 1 to SEQ ID NO: 1 1 0. The PCR consists of an initial denaturation step of 5 min at 95°C 
30 cycles of 30 sec denaturation at 95°C, 30 sec annealing at 58°C and 30 sec extension at 72°C, 
followed by 5 min extension at 72°C. The PCR product is gel purified and ligated into the Xbal 
and Sail sites of vector p3-CI. This construct is transformed into E. coli cells for amplification 
and DNA purification. The DNA is purified with Qiagen chromatography columns and 

30 transfected into COS 7 cells using Lipofectamine™ reagent from BRL, following the 

manufacturer's protocols. Forty-eight and 72 hours after transfection, the media and the cells 
are tested for recombinant protein expression. 

nGPCR-x expressed from a COS cell culture can be purified by concentrating the cell- 
growth media to about 10 mg of protein/ml, and purifying the protein by, for example, 
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orography. Purified nGPCR-x is concentrated to 0.5 mg/ml in an Amicon concentrator 
fitted with a YM-10 membrane and stored at -80°C. 
D Expression of nGPCR-x in Insect Cells 

For express.cn of nGPCR-x in a baculovirus system, a polynucleotide molecule havtng a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:110 can be 
amplified by PCR. The forward primer is determined by routine procedures and preferably 
contains a 5' extension which adds Ore W Coning site, foUowed by 
correspond to a sequence selected from the group consisting of SEQ ID NO:l to SEQ H> 
NO- 1 10 The reverse primer is also determined by routine procedures and preferably — 
5- extenston whtch introduces me ^cloning site, fol.owed by nucleotides ^correspon 
to me reverse complement of a seouence selected from the group conststing of SEQ TD NO.l to 

SEQIDNO:110. . 

The PCR product is gel purified, digested with Mel and Kpnl, and cloned m.o me 
corrcspondmgsitesofvec^pACHTL-Affharmmgcn.SanDiego.C^.^epAcHTL 

expression vector contains tire strong polyhedrin promoter of me ^,o^ ^.c. nudear 
polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple clonmg srte. A 
protein kmase site for phosphorylation and a thrombin site for excision of the recombtnan, 
protem precede the multip.e cloning site is also present. Qf course, many otho r baculovirus 
vectors could be used in place of pAcHTL-A, such as P Ac37 3 , pVL941 and pAcIM 1 Othe 

construe, includes appropriately located signals for transcription, translation, and trafncltrng, 
such as an in-frame AUG and a signal peptide, as required. Such vector, are desenbed m 
Luckowe(«i.,Virologyl70:31-39,amongother S . , h „^™chas 
The virus is grown and isolated using standard baculovirus expresston methods, such as 
5 those described in Summers - (A Manual of Methods for Baculovirus 

Cell Culture Procedures, Texas Agricuhural Experiment*, Station Bunetin No. 1555 (1987)). 

In a preferred embodiment. pAcHLT-A containing nGPCR-x gene is introduced mto 
baculovirus using the "BacmcGold™" transfection ki, (Pharmingen, San Dtego CA) usmg 
methods established by the manufacturer. Individual virus isoia.es are analyzed for protem 
,0 production by relabeling infected cells with ^-methionine a, 24 hours post infectiom 

Lected ce„s are halted a, 48 hours post infection, and the labeled protems are v.su hzed by 
SDS-PAGE. Viruses exhibiting high expression levels can be isolated and used for scaled up 

'"or expression of a nGPCR-x polypeptide in a SB cells, a polynucleotide molecule 

... fcpnmNO-1 toSEQIDNO-.llOcan 
35 havingasequenceselectedfromthegroupconsastingofSEQIDNO.l to^ 
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be amplified by PCR using the primers and methods described above for baculovirus 
expression. The nGPCR-x cDNA is cloned into vector pAcHLT-A (Pharmingen) for expression 
in Sf9 insect. The insert is cloned into the Ndel and Kpnl sites, after elimination of an internal 
Ndel site (using the same primers described above for expression in baculovirus). DNA is 
5 purified with Qiagen chromatography columns and expressed in Sf9 cells. Preliminary Western 
blot experiments from non-purified plaques are tested for the presence of the recombinant 
protein of the expected size which reacted with the GPCR-specific antibody. These results are 
confirmed after fiirther purification and expression optimization in HiG5 cells. 



10 EXAMPLE 8: INTERACTION TRAP/TWO-HYBRID SYSTEM 

In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-hybrid 
library screening method can be used. This assay was first described in Fields et al, Nature, 
1989, 340, 245, which is incorporated herein by reference in its entirety. A protocol is 
published in Current Protocols in Molecular Biology 1999, John Wiley & Sons, NY, and 

15 Ausubel, F. M. et al. 1992, Short protocols in molecular biology, Fourth edition, Greene and 
Wiley-interscience, NY, each of which is incorporated herein by reference in its entirety. Kits 
are available from Clontech, Palo Alto, CA (Matchmaker Two-Hybrid System 3). 

A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the yeast 
transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in an appropriate 

20 plasmid (i.e., pGBKT7) using standard subcloning techniques. Similarly, a GAL4 active 

domain (AD) fusion library is constructed in a second plasmid (i.e., pGADT7) from cDNA of 
potential GPCR-binding proteins (for protocols on forming cDNA libraries, see Sambrook et al. 
1989, Molecular cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY), which is incorporated herein by reference in its entirety. The DNA- 

25 BD/nGPCR-x fusion construct is verified by sequencing, and tested for autonomous reporter 
gene activation and cell toxicity, both of which would prevent a successful two-hybrid analysis. 
Similar controls are performed with the AD/library fusion construct to ensure expression in host 
cells and lack of transcriptional activity. Yeast cells are transformed (ca. 105 transformants/mg 
DNA) with both the nGPCR-x and library fusion plasmids according to standard procedures 

30 (Ausubel et al., 1992, Short protocols in molecular biology, fourth edition, Greene and Wiley- 
interscience, NY, which is incorporated herein by reference in its entirety). In vivo binding of 
DNA-BD/nGPCR-x with AD/library proteins results in transcription of specific yeast plasmid 
reporter genes (i.e., lacZ, HIS3, ADE2, LEU2). Yeast cells are plated on nutrient-deficient 
media to screen for expression of reporter genes. Colonies are dually assayed for (3- 

35 galactosidase activity upon growth in Xgal (5-bromo-4-chloro-3-indolyl-(3-D-galactoside) 
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supplemented media (filter assay for (3-galactosidase activity is described in Breeden et al. Cold 
Spring Harb. Symp. Quant. Biol., 1985, 50, 643, which is incorporated herein by reference in its 
entirety). Positive AD-library plasmids are rescued from transformants and reintroduced into 
the original yeast strain as well as other strains containing unrelated DNA-BD fusion proteins to 
confirm specific nGPCR-x/library protein interactions. Insert DNA is sequenced to verify the 
presence of an open reading frame fused to GAL4 AD and to determine the identity of the 
nGPCR-x-binding protein. 

EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL 
ELECTROPHORESIS 

A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA 
interactions. Protocols are widely available in such manuals as Sambrook et al. 1989, 
Molecular cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold Spring 
Harbor, NY and Ausubel, F. M. et al, 1992, Short Protocols in Molecular Biology, fourth 
edition, Greene and Wiley-interscience, NY, each of which is incorporated herein by reference 
in its entirety. 

Probe DNA(<300 bp) is obtained from synthetic oligonucleotides, restriction 
endonuclease fragments, or PCR fragments and end-labeled with 32 P. An aliquot of purified 
nGPCR-x (ca. 15 ug) or crude nGPCR-x extract (ca. 15 ng) is incubated at constant temperature 
(in the range 22-37 C) for at least 30 minutes in 10-15 ul of buffer (i.e. TAE or TBE, pH 8.0- 
8.5) containing radiolabeled probe DNA, nonspecific carrier DNA (ca. 1 ug), BSA (300 ug/ml), 
and 10% (v/v) glycerol. The reaction mixture is then loaded onto a polyacrylamide gel and run 
at 30-35 mA until good separation of free probe DNA from protein-DNA complexes occurs. 
The gel is then dried and bands corresponding to free DNA and protein-DNA complexes are 
detected by autoradiography. 

EXAMPLE 10: ANTIBODIES TO nGPCR-X 

Standard techniques are employed to generate polyclonal or monoclonal antibodies to 
the nGPCR-x receptor, and to generate useful antigen-binding fragments thereof or variants 
thereof, including "humanized" variants. Such protocols can be found, for example, in 
Sambrook et al. (1989) and Harlow et al (Eds.), Antibodies A Laboratojy_Manual; Cold Spring 
Harbor Laboratory; Cold Spring Harbor, NY (1988). In one embodiment, recombinant nGPCR- 
x polypeptides (or cells or cell membranes containing such polypeptides) are used as antigen to 
generate the antibodies. In another embodiment, one or more peptides having amino acid 
sequences corresponding to an immunogenic portion of nGPCR-x (e.g., 6, 7, 8, 9, 10, 11, 12, 13, 
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14, 15, 16, 17, 18, 19, 20, or more amino acids) are used as antigen. Peptides corresponding to 
extracellular portions of nGPCR-x, especially hydrophilic extracellular portions, are preferred. 
The antigen may be mixed with an adjuvant or linked to a hapten to increase antibody 
production. 

5 A. Polyclonal or Monoclonal antibodies 

As one exemplary protocol, recombinant nGPCR-x or a synthetic fragment thereof is 
used to immunize a mouse for generation of monoclonal antibodies (or larger mammal, such as 
a rabbit, for polyclonal antibodies). To increase antigenicity, peptides are conjugated to 
Keyhole Lympet Hemocyanin (Pierce), according to the manufacturer's recommendations. For 

10 an initial injection, the antigen is emulsified with Freund's Complete Adjuvant and injected 

subcutaneously. At intervals of two to three weeks, additional aliquots of nGPCR-x antigen are 
emulsified with Freund's Incomplete Adjuvant and injected subcutaneously. Prior to the final 
booster injection, a serum sample is taken from the immunized mice and assayed by western 
blot to confirm the presence of antibodies that immunoreact with nGPCR-x. Serum from the 

15 immunized animals may be used as polyclonal antisera or used to isolate polyclonal antibodies 
that recognize nGPCR-x. Alternatively, the mice are sacrificed and their spleen removed for 
generation of monoclonal antibodies. 

To generate monoclonal antibodies, the spleens are placed in 10 ml serum-free RPMI 
1640, and single cell suspensions are formed by grinding the spleens in serum-free RPMI 1640, 

20 supplemented with 2 mM L-glutamine, 1 mM sodium pyruvate, 100 units/ml penicillin, and 100 
jig/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions are filtered and washed by 
centrifugation and resuspended in serum- free RPMI. Thymocytes taken from three naive Balb/c 
mice are prepared in a similar manner and used as a Feeder Layer. NS-1 myeloma cells, kept in 
log phase in RPMI with 10% fetal bovine serum (FBS) (Hyclone Laboratories, Inc., Logan, 

25 Utah) for three days prior to fusion, are centrifuged and washed as well. 

To produce hybridoma fusions, spleen cells from the immunized mice are combined with 
NS-1 cells and centrifuged, and the supernatant is aspirated. The cell pellet is dislodged by 
tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM HEPES, pH 8.0) (Boehringer- 
Mannheim) is stirred into the pellet, followed by the addition of serum-free RPMI. Thereafter, 

30 the cells are centrifuged, resuspended in RPMI containing 15% FBS, 100 sodium 
hypoxanthine, 0.4 jiM aminopterin, 16 jiM thymidine (HAT) (Gibco), 25 units/ml IL-6 
(Boehringer-Mannheim) and 1.5 x 10 6 thymocytes/ml, and plated into 10 Corning flat-bottom 
96-weIl tissue culture plates (Corning, Corning New York). 

On days 2, 4, and 6 after the fusion, IOOjjJ of medium is removed from the wells of the 

35 fusion plates and replaced with fresh medium. On day 8, the fusions are screened by ELISA, 
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testing for the presence of mouse IgG that binds to nGPCR-x. Selected fusion wells are further 
cloned by dilution until monoclonal cultures producing anti-nGPCR-x antibodies are obtatned. 
B . Humanization of anti-nGPCR-x monoclona l antibodies 

The expression pattern of nGPCR-x as reported herein and the proven track record of 
GPCRs as targets for therapeutic intervention suggest therapeutic indications for nGPCR-x 
inhibitors (antagonists). nGPCR-x-neutralizing antibodies comprise one class of therapeutics 
useful as nGPCR-x antagonists. Following are protocols to improve the utility of anti-nGPCR-x 
monoclonal antibodies as therapeutics in humans by "humanizing" the monoclonal antibodies to 
imP rove their serum half-life and render them less immunogenic in human hosts (i.e., to prevent 
human antibody response to non-human anti-nGPCR-x antibodies). 

The princtples of humanization have been described in the literature and are facilitated 
by the modular arrangement of antibody proteins. To rninimize the possibility of binding 
complement, a humanized antibody of the IgG4 isotype is preferred. 

For example, a level of humanization is achieved by generating chimeric antibodies 
5 comprising the variable domains of non-human antibody proteins of interest with the constant 
domains of human antibody molecules. (See, e.g., Morrison et al, Adv. Immunol., 44:65-92 
(1989)) The variable domains of nGPCR-x-neutrahzing anti-nGPCR-x antibodies are cloned 
from the genomic DNA of a B-cell hybridoma or from cDNA generated from mRNA isolated 
from the hybridoma of interest. The V region gene fragments are linked to exons encoding 
20 human antibody constant domains, and the resultant construct is expressed in suitable 
mammalian host cells (e.g. , myeloma or CHO cells). 

To achieve an even greater level of humanization, only those portions of the variable 
region gene fragments that encode antigen-binding complementarity determining regions 
("CDR") of the non-human monoclonal antibody genes are cloned into human antibody 

T t „i xToturp l?1 -522-515 (1986); Riechmann etal, Nature 
25 sequences. (See, e.g., Jones et al, Nature 3ll.szz <^o 

33^3^3-327 (1988); Verhoeyen et al, Science 239:1534-36 (1988); and Tempest et al, 
Bio/Technology 9: 266-71 (1991)). If necessary, the 0-sheet framework of the human antibody 
surrounding the CDR3 regions also is modified to more closely mirror the three dimensional 
structure of the antigen-binding domain of the original monoclonal antibody. (See 
30 Kettleborough et al, Protein Engin., 4:773-783 (1991); and Foote et al, J. Mol. Biol., 
224:487-499(1992)). 

in an alternative approach, the surface of anon-human monoclonal antibody of interest 
is humanized by altering selected surface residues of the non-human antibody, e.g., by 
site-directed mutagenesis, while retaining all of the interior and contacting residues of the 
non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 (1991). 
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The foregoing approaches are employed using nGPCR-x-neutralizing anti-nGPCR-x 
monoclonal antibodies and the hybridomas that produce them to generate humanized nGPCR- 
x-neutralizing antibodies useful as therapeutics to treat or palliate conditions wherein nGPCR-x 
expression or ligand-mediated nGPCR-x signaling is detrimental. 

5 C. Human nGPCR-x-Neutralizing Antibodies from Phage Display 

Human nGPCR-x-neutralizing antibodies are generated by phage display techniques 
such as those described in Aujame et aL 9 Human Antibodies 8(4): 155-168 (1997); 
Hoogenboom, TIBTECH 15:62-70 (1997); and Rader et ai y Curr. Opin. Biotechnol. 8:503-508 
(1997), all of which are incorporated by reference. For example, antibody variable regions in 

10 the form of Fab fragments or linked single chain Fv fragments are fused to the amino terminus 
of filamentous phage minor coat protein pIU. Expression of the fusion protein and incorporation 
thereof into the mature phage coat results in phage particles that present an antibody on their 
surface and contain the genetic material encoding the antibody. A phage library comprising 
such constructs is expressed in bacteria, and the library is screened for nGPCR-x-specific 

15 phage-antibodies using labeled or immobilized nGPCR-x as antigen-probe. 

D. Human nGPCR-x-neutralizing antibodies from transgenic mice 
Human nGPCR-x-neutralizing antibodies are generated in transgenic mice essentially as 
described in Bruggemann et ah, Immunol. Today 17(8):391-97 (1996) and Bruggemann et ah, 
Curr. Opin. Biotechnol. 8:455-58 (1997). Transgenic mice carrying human V-gene segments in 

20 germline configuration and that express these transgenes in their lymphoid tissue are immunized 
with a nGPCR-x composition using conventional immunization protocols. Hybridomas are 
generated using B cells from the immunized mice using conventional protocols and screened to 
identify hybridomas secreting anti-nGPCR-x human antibodies (e.g., as described above). 



25 EXAMPLE 1 1 : ASSAYS TO IDENTIFY MODULATORS OF nGPCR-X ACTIVITY 

Set forth below are several nonlimiting assays for identifying modulators (agonists and 
antagonists) of nGPCR-x activity. Among the modulators that can be identified by these assays 
are natural ligand compounds of the receptor; synthetic analogs and derivatives of natural 
ligands; antibodies, antibody fragments, and/or antibody-like compounds derived from natural 

30 antibodies or from antibody-like combinatorial libraries; and/or synthetic compounds identified 
by high-throughput screening of libraries; and the like. All modulators that bind nGPCR-x are 
useful for identifying nGPCR-x in tissue samples (e.g., for diagnostic purposes, pathological 
purposes, and the like). Agonist and antagonist modulators are useful for up-regulating and 
down-regulating nGPCR-x activity, respectively, to treat disease states characterized by 

35 abnormal levels of nGPCR-x activity. The assays may be performed using single putative 
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modulators, and/or may be performed using a known agonist in combination with candidate 

antagonists (or visa versa). 

A. cAMP Assays 

In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are measured in 
nGPCR-x-transfected cells that have been exposed to candidate modulator compounds. 
Protocols for cAMP assays have been described in the literature. (See, e.g., Sutherland et al, 
Circulation 37: 279 (1968); Frandsen et al, Life Sciences 18: 529-541 (1976); Dooley et al, 
Journal of Pharmacology and Experimental Therapeutics 283 (2): 735-41 (1997); and George et 
al Journal of Biomolecular Screening 2 (4): 235-40 (1997)). An exemplary protocol for such 
an assay, using an Adenylyl Cyclase Activation FlashPlate® Assay from NEN™ Life Science 

Products, is set forth below. 

Briefly the nGPCR-x coding sequence (e.g., a cDNA or intronless genomic DNA) is 
subcloned into a commercial expression vector, such as pzeoSVZ (Invitrogen), and transiently 
transfected into Chinese Hamster Ovary (CHO) cells using known methods, such as the 
transfection protocol provided by Boehringer-Mannheim when supplying the FuGENE 6 
transfection reagent. Transfected CHO cells are seeded into 96-well microplates from the 
FlashPlate<g> assay kit, which are coated with solid scintillant to which antisera to cAMP has 
been bound. For a control, some wells are seeded with wild type (untransfected) CHO cells. 
Other wells in the plate receive various amounts of a cAMP standard solution for use in creatmg 
3 a standard curve. 

One or more test compounds (i.e., candidate modulators) are added to the cells m each 
well, with water and/or compound-free medium/diluent serving as a control or controls. After 
treatment, cAMP is allowed to accumulate in the cells for exactly 15 minutes at room 
temperature. The assay is terminated by the addition of lysis buffer containing [^-labeled 
•5 cAMP, and the plate is counted using a Packard Topcount™ 96-well microplate scintillation 
counter Unlabeled cAMP from the lysed cells (or from standards) and fixed amounts oft 1 I]- 
cAMP compete for antibody bound to the plate. A standard curve is constructed, and cAMP 
values for the unknowns are obtained by interpolation. Changes in intracellular cAMP levels of 
cells in response to exposure to a test compound are indicative of nGPCR-x modulating acUvity. 
30 Modulators that act as agonists of receptors which couple to the G s subtype of G proteins will 
stimulate production of cAMP, leading to a measurable 3-10 fold increase in cAMP levels. 
Agonists of receptors which couple to the G i/o subtype of G proteins will inhibit forskohn- 
stimulated cAMP production, leading to a measurable decrease in cAMP levels of 50-100%. 
Modulators that act as inverse agonists will reverse these effects at receptors that are either 
35 constitutively active or activated by known agonists. 
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B. Aequorin Assays 

In another assay, cells (e.g., CHO cells) are transiently co-transfected with both a 
nGPCR-x expression construct and a construct that encodes the photoprotein apoaquorin. In the 
presence of the cofactor coelenterazine, apoaquorin will emit a measurable luminescence that is 

5 proportional to the amount of intracellular (cytoplasmic) free calcium. (See generally, Cobbold, 
et al. "Aequorin measurements of cytoplasmic free calcium," In: McCormack J.G. and Cobbold 
P.H., eds., Cellular Calcium: A Practical Approach. Oxford:IRL Press (1991); Stables et al., 
Analytical Biochemistry 252: 1 15-26 (1997); and Haugland, Handbook of Fluorescent Probes 
and Research Chemicals. Sixth edition. Eugene OR: Molecular Probes (1996).) 

10 In one exemplary assay, nGPCR-x is subcloned into the commercial expression vector 

pzeoS V2 (Invitrogen) and transiently co-transfected along with a construct that encodes the 
photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells using the transfection 
reagent FuGENE 6 (Boehringer-Mannheim) and the transfection protocol provided in the 
product insert. 

1 5 The cells are cultured for 24 hours at 37°C in MEM (Gibco/BRL, Gaithersburg, MD) 

supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 jig/ml 
streptomycin, at which time the medium is changed to serum-free MEM containing 5 jiM 
coelenterazine (Molecular Probes, Eugene, OR). Culturing is then continued for two additional 
hours at 37°C. Subsequently, cells are detached from the plate using VERS EN (Gibco/BRL), 

20 washed, and resuspended at 200,000 cells/ml in serum- free MEM. 

Dilutions of candidate nGPCR-x modulator compounds are prepared in serum- free 
MEM and dispensed into wells of an opaque 96-well assay plate at 50 (il/well. Plates are then 
loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc., Chantilly, VA). 
The instrument is programmed to dispense 50|xl cell suspensions into each well, one well at a 

25 time, and immediately read luminescence for 15 seconds. Dose-response curves for the 

candidate modulators are constructed using the area under the curve for each light signal peak. 
Data are analyzed with Slide Write, using the equation for a one-site ligand, and EC50 values are 
obtained. Changes in luminescence caused by the compounds are considered indicative of 
modulatory activity. Modulators that act as agonists at receptors which couple to the G q subtype 

30 of G proteins give an increase in luminescence of up to 100 fold. Modulators that act as inverse 
agonists will reverse this effect at receptors that are either constitutively active or activated by 
known agonists. 

C. Luciferase Reporter Gene Assay 

The photoprotein luciferase provides another useful tool for assaying for modulators of 
35 nGPCR-x activity. Cells (e.g., CHO cells or COS 7 cells) are transiently co-transfected with 
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both a nGPCR-x expression construct («.«., nGPCR-x in pzeoSV2) and a reporter construct 
whtch includes a gene for the luciferase protein downstream from a transcription factor taring 
site suchasthecAMP-responsee 1 emen.(CRE),AP.l,orNF-ka PP aB. Agonist brndtng to 
receptors coupled to the G s subtype of O proteins leads to increases in cAMP, thereby acttvattng 
the CRE transenption factor and resulting in expression of the luciferase gene. Agonts. btndurg 
to receptors coupled to the G, subtype of G protein leads ,o production of diacylglycerol that 
activates protein kinase C, which activates the AM or NP-kappa B transcription factors, m mm 
resulting in expression of the luciferase gene. Expression levels of luciferase reflect the 
activation status of the signaling events. (See generally, George e, a,.. Journal of Biomolecular 
Screening 2(4): 235-240 (1997); and Stratowa et ai, Current Opinion in Biotechnology 6: 
574.581 (1995)). Luciferase activity may be quantitatively measured using, e.g., luciferase 
assay reagents that are commercially available from Promega (Madison, WT). 

In one exemplary assay, CHO cells are plated in 24-well culture dishes at a denstty of 
,00 000 cells/well one day prior to transfection and cultured a, 37°C in MEM (Gibco/BRL) 
supplemented with 10% Ml bovine serum, 2 mM glutamine, 10 U/tnl penicillin and 10 ug/ml 
streptomycin. Cells are transiently co-transfected with both a nGPCR-x expression construe, 
and a reporter construct containing the luciferase gene. The reporter plasmids CRE-luctferase, 
AP-l-luoiferase and NF-kappaB-luciferase may be purchased from Stratagene (LaJolla, CA). 
Transfecttons are performed using the FuGENE 6 transfection reagent (Boehringer-Mannhetm) 
accordmg to the supplier's instructions. Cells transfected with the reporter construe, alone are 
used as a control. Twenty-four hours after transfection, cells are washed once wtth PBS 
pre-warmed to 37°C. Serum-free MEM is men added to the cells either alone (control) or w„h 
oneormore candidate modulators and the cells are incubated a, 37°C for five hours. Thereafter, 
cells are washed once wi,h ice-co,d PBS and lysed by the addition of 100 ul of lysis buffer per 
well from the luciferase assay kit supplied by Promega. After incubation for 15 minutes a, room 
temperature, 1 5 ul of the lysate is mixed with 50 ul of substrate solution (Promega) m an 
opaque-white, 96-well plate, and the luminescence is read immediately on a Wallace model 
1450 MicroBeu scintillation and luminescence counter (Wallace Instruments, Gatthersburg, 

MD) ' Differences in luminescence in the presence versus the absence of a candidate modulator 
compound are indicative of modulatory activity. Receptors that are either constitutively active 
or activated by agonists typically give a 3 to 20-fold stimulation of luminescence compared to 
cells transfected with the reporter gene alone. Modulators that act as inverse agomsts wtll 
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reverse this effect. 
35 d. Intracellular calcium meas urement using FLIPR 
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Changes in intracellular calcium levels are another recognized indicator of G protein- 
coupled receptor activity, and such assays can be employed to screen for modulators of nGPCR- 
x activity. For example, CHO cells stably transfected with a nGPCR-x expression vector are 
plated at a density of 4 x 10 4 cells/well in Packard black-walled, 96-well plates specially 

5 designed to discriminate fluorescence signals emanating from the various wells on the plate. 
The cells are incubated for 60 minutes at 37°C in modified Dulbecco's PBS (D-PBS) containing 
36 mg/L pyruvate and 1 g/L glucose with the addition of 1% fetal bovine serum and one of four 
calcium indicator dyes (Fluo-3™ AM, Fluo-4™ AM, Calcium Green™- 1 AM, or Oregon 
Green™ 488 BAPTA-1 AM), each at a concentration of 4 \}M. Plates are washed once with 

10 modified D-PBS without 1% fetal bovine serum and incubated for 10 minutes at 37°C to 

remove residual dye from the cellular membrane. In addition, a series of washes with modified 
D-PBS without 1% fetal bovine serum is performed immediately prior to activation of the 
calcium response. 

A calcium response is initiated by the addition of one or more candidate receptor agonist 

15 compounds, calcium ionophore A23187 (10 jiM; positive control), or ATP (4 pM; positive 
control). Fluorescence is measured by Molecular Device's FLIPR with an argon laser 
(excitation at 488 nm). (See, e.g., Kuntzweiler et ah, Drug Development Research, 44(1): 14-20 
(1998)). The F-stop for the detector camera was set at 2.5 and the length of exposure was 
0.4 milliseconds. Basal fluorescence of cells was measured for 20 seconds prior to addition of 

20 candidate agonist, ATP, or A23 187, and the basal fluorescence level was subtracted from the 

response signal. The calcium signal is measured for approximately 200 seconds, taking readings 
every two seconds. Calcium ionophore A23187 and ATP increase the calcium signal 200% 
above baseline levels. In general, activated GPCRs increase the calcium signal approximately 
10-15% above baseline signal. 

25 E. Mitogenesis Assay 

In a mitogenesis assay, the ability of candidate modulators to induce or inhibit nGPCR- 
x-mediated cell division is determined. (See, e.g., Lajiness et ah, Journal of Pharmacology and 
Experimental Therapeutics 267(3): 1573-1581 (1993)). For example, CHO cells stably 
expressing nGPCR-x are seeded into 96-well plates at a density of 5000 cells/well and grown at 

30 37°C in MEM with 10% fetal calf serum for 48 hours, at which time the cells are rinsed twice 
with serum-free MEM. After rinsing, 80jxl of fresh MEM, or MEM containing a known 
mitogen, is added along with 20jj1 MEM containing varying concentrations of one or more 
candidate modulators or test compounds diluted in serum-free medium. As controls, some wells 
on each plate receive serum- free medium alone, and some receive medium containing 1 0% fetal 

109 



BNSDOCID <WO 



2162924A2 \ > 



PCT/L'SOI/NrWW 

WO 01/62924 

bovine serum. Untransfected cells or cells transfected with vector alone also may serve as 
controls. 

After culture for 16-18 hours, 1 u Ci of [ 3 H]-thymidine (2 Ci/mmol) is added to the wells 
and cells are incubated for an additional 2 hours at 37°C. The cells are trypsinized and collected 
5 on filter mats with a cell harvester (Tomtec); the filters are then counted in a Betaplate counter. 
The incorporation of [ 3 H]-thymidine in serum-free test wells is compared to the results achieved 
in cells stimulated with serum (positive control). Use of multiple concentrations of test 
compounds permits creation and analysis of dose-response curves using the non-linear, least 
squares fit equation: A = Bx[C/(D + C)] + G where A is the percent of serum stimulation; B is 
,0 the maximal effect minus baseline; C is the EC 50 ; D is the concentration of the compound; and 
G is the maximal effect. Parameters B, C and G are determined by Simplex optimization. 

Agonists that bind to the receptor are expected to increase [ 3 H]-thymidine incorporation 
into cells, showing up to 80% of the response to serum. Antagonists that bind to the receptor 
will inhibit the stimulation seen with a known agonist by up to 100%. 
15 f. [ 3S S1GTPyS Binding Assay 

Because G protein-coupled receptors signal through intracellular G proteins whose 
activity involves GTP binding and hydrolysis to yield bound GDP, measurement of binding of 
the non-hydrolyzable GTP analog [ 35 S]GTPyS in the presence and absence of candidate 
modulators provides another assay for modulator activity. (See, e.g. , Kowal et al, 
20 Neuropharmacology 37:179-187 (1998).) 

In one exemplary assay, cells stably transfected with a nGPCR-x expression vector are 
grown in 10 cm tissue culture dishes to subconfluence, rinsed once with 5 ml of ice-cold 
Ca 2+ /Mg 2+ -free phosphate-buffered saline, and scraped into 5 ml of the same buffer. Cells are 
pelleted by centrifugation (500 x g, 5 minutes), resuspended in TEE buffer (25 mM Tris, pH 7.5, 
25 5 mM EDTA, 5 mM EGTA), and frozen in liquid nitrogen. After thawing, the cells are 

homogenized using a Dounce homogemzer (one ml TEE per plate of cells), and centrifuged at 
1,000 x g for 5 minutes to remove nuclei and unbroken cells. 

The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate the 
membrane fraction, and the membrane pellet is washed once with TEE and resuspended in 
30 binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl 2 , 1 mM EDTA). The 
resuspended membranes can be frozen in liquid nitrogen and stored at -70°C until use. 

Aliquots of cell membranes prepared as described above and stored at -70°C are thawed, 
homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCl 2 , 1 mM EDTA, 
120 mM NaCl, 10 uM GDP, and 0.2 mM ascorbate, at a concentration of 10-50 ug/ml. In a 
35 final volume of 90 ul, homogenates are incubated with varying concentrations of candidate 

no 
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modulator compounds or 100 (xM GTP for 30 minutes at 30°C and then placed on ice. To each 
sample, 10 ^1 guanosine 5'-0(3[ 35 S]thio) triphosphate (NEN, 1200 Ci/mmol; [ 35 S]-GTPyS), 
was added to a final concentration of 100-200 pM. Samples are incubated at 30°C for an 
additional 30 minutes, 1 ml of lOmM HEPES, pH 7.4, 10 mM MgCl 2 , at 4°C is added and the 

5 reaction is stopped by filtration. 

Samples are filtered over Whatman GF/B filters and the filters are washed with 20 ml 
ice-cold 10 mM HEPES, pH 7.4, 10 mM MgCl 2 . Filters are counted by liquid scintillation 
spectroscopy. Nonspecific binding of [ 35 S]-GTPyS is measured in the presence of 100 \xM GTP 
and subtracted from the total. Compounds are selected that modulate the amount of [ 35 S]- 

10 GTPyS binding in the cells, compared to untransfected control cells. Activation of receptors by 
agonists gives up to a five-fold increase in [ 35 S]GTPyS binding. This response is blocked by 
antagonists. 

G. MAP Kinase Activity Assay 

Evaluation of MAP kinase activity in cells expressing a GPCR provides another assay to 
15 identify modulators of GPCR activity. (See, e.g., Lajiness et al. y Journal of Pharmacology and 
Experimental Therapeutics 267(3): 1573- 1581 (1993) and Boulton et al, Cell 65:663-675 
(1991).) 

In one embodiment, CHO cells stably transfected with nGPCR-x are seeded into 6-well 
plates at a density of 70,000 cells/well 48 hours prior to the assay. During this 48-hour period, 

20 the cells are cultured at 37°C in MEM medium supplemented with 1 0% fetal bovine serum, 

2mM glutamine, 10 U/ml penicillin and 10|ig/ml streptomycin. The cells are serum-starved for 
1 -2 hours prior to the addition of stimulants. 

For the assay, the cells are treated with medium alone or medium containing either a 
candidate agonist or 200 nM Phorbol ester- myristoyl acetate (i.e., PMA, a positive control), and 

25 the cells are incubated at 37°C for varying times. To stop the reaction, the plates are placed on 
ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice-cold PBS containing ImM 
EDTA. Thereafter, 200^1 of cell lysis buffer (12.5 mM MOPS, pH 7.3, 12.5 mM 
glycerophosphate, 7.5mM MgCk, 0.5mM EGTA, 0.5 mM sodium vanadate, ImM benzamidine, 
ImM dithiothreitol, 10 |ig/ml leupeptin, 10 ng/ml aprotinin, 2|ag/ml pepstatin A, and ljiM 

30 okadaic acid) is added to the cells. The cells are scraped from the plates and homogenized by 10 

passages through a 23 3/4 G needle, and the cytosol fraction is prepared by centrifugation at 

20,000 x g for 15 minutes. 

Aliquots (5-10 (il containing 1-5 |ig protein) of cytosol are mixed with 1 mM MAPK 

Substrate Peptide (APRTPGGRR (SEQ ID NO: 28), Upstate Biotechnology, Inc., N.Y.) and 

35 50pM [y- 32 P]ATP (NEN, 3000 Ci/mmol), diluted to a final specific activity of -2000 cpm/pmol, 

ill 
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in a total volume of 25 The samples are incubated for 5 minutes at 30°C, and reactions are 
stopped by spotting 20 ul on 2 cm 2 squares of Whatman P81 phosphocellulose paper. The filter 
squares are washed in 4 changes of 1% H3PO4, and the squares are subjected to liquid 
scintillation spectroscopy to quantitate bound label. Equivalent cytosolic extracts are incubated 
5 without MAPK substrate peptide, and the bound label from these samples are subtracted from 
the matched samples with the substrate peptide. The cytosolic extract from each well is used as 
a separate point. Protein concentrations are determined by a dye binding protein assay (Bio-Rad 
Laboratories). Agonist activation of the receptor is expected to result in up to a five-fold 
increase in MAPK enzyme activity. This increase is blocked by antagonists. 
10 h. [ 3 H1 Arachidonic Acid Release 

The activation of GPCRs also has been observed to potentiate arachidonic acid release in 
cells, providing yet another useful assay for modulators of GPCR activity. {See, e.g. , 
Kanterman et ah, Molecular Pharmacology 39:364-369 (1991).) For example, CHO cells that 
are stably transfected with a nGPCR-x expression vector are plated in 24-well plates at a density 
15 of 1 5,000 cells/well and grown in MEM medium supplemented with 10% fetal bovine serum, 2 
mM glutamine, 10 U/ml penicillin and 10 ug/ml streptomycin for 48 hours at 37°C before use. 
Cells of each well are labeled by incubation with [ 3 H]-arachidonic acid (Amersharn Corp., 210 
Ci/mmol) at 0.5 uCi/ml in 1 ml MEM supplemented with lOmM HEPES, pH 7.5, and 0.5% 
fatty-acid-free bovine serum albumin for 2 hours at 37°C. The cells are then washed twice with 

20 1 ml of the same buffer. 

Candidate modulator compounds are added in 1 ml of the same buffer, either alone or 
with lOuM ATP and the cells are incubated at 37°C for 30 minutes. Buffer alone and mock- 
transfected cells are used as controls. Samples (0.5 ml) from each well are counted by liquid 
scintillation spectroscopy. Agonists which activate the receptor will lead to potentiation of the 
25 ATP-stimulated release of [ 3 H]-arachidonic acid. This potentiation is blocked by antagonists. 
I. Extracellular Acidification Rate 

In yet another assay, the effects of candidate modulators of nGPCR-x activity are 
assayed by monitoring extracellular changes in pH induced by the test compounds. {See, e.g., 
Dunlop et ai, Journal of Pharmacological and Toxicological Methods 40(l):47-55 (1998).) In 
30 one embodiment, CHO cells transfected with a nGPCR-x expression vector are seeded into 12 
mm capsule cups (Molecular Devices Corp.) at 4 x 10 5 cells/cup in MEM supplemented with 
10% fetal bovine serum, 2 mM L-glutamine, 10 U/ml penicillin, and 10 ug/ml streptomycin. 
The cells are incubated in this medium at 37°C in 5% C0 2 for 24 hours. 

Extracellular acidification rates are measured using a Cytosensor microphysiometer 

35 (Molecular Devices Corp.). The capsule cuos are loaded into the sensor chambers of the 
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microphysiometer and the chambers are perfused with running buffer (bicarbonate-free MEM 
supplemented with 4 mM L-glutamine, 10 units/ml penicillin, 10 jag/ml streptomycin, 26 mM 
NaCl) at a flow rate of 100 ^1/minute. Candidate agonists or other agents are diluted into the 
running buffer and perfused through a second fluid path. During each 60-second pump cycle, 

5 the pump is run for 3S seconds and is off for the remaining 22 seconds. The pH of the running 
buffer in the sensor chamber is recorded during the cycle from 43-58 seconds, and the pump is 
re-started at 60 seconds to start the next cycle. The rate of acidification of the running buffer 
during the recording time is calculated by the Cytosoft program. Changes in the rate of 
acidification are calculated by subtracting the baseline value (the average of 4 rate 

10 measurements immediately before addition of a modulator candidate) from the highest rate 

measurement obtained after addition of a modulator candidate. The selected instrument detects 
61mV/pH unit. Modulators that act as agonists of the receptor result in an increase in the rate of 
extracellular acidification compared to the rate in the absence of agonist. This response is 
blocked by modulators which act as antagonists of the receptor. 



Example 12 - Using nGPCR-x proteins to isolate neurotransmitters 

20 Isolated nGPCR-x proteins of the present invention can be used to isolate novel or 

known neurotransmitters (Saito et al., Nature 400: 265-269, 1999). The cDNAs that encode the 
isolated nGPCR-x can be cloned into mammalian expression vectors and used to stably or 
transiently transfect mammalian cells including CHO, Cos or HEK293 cells. Receptor 
expression can be determined by Northern blot analysis of transfected cells and identification of 

25 an appropriately sized mRNA band (predicted size from the cDNA). Brain regions shown by 
mRNA analysis to express each of the nGPCR-x proteins could be processed for peptide 
extraction using any of several protocols ((Reinsheidk R.K. et al^ Science 270: 243-247, 1996; 
Sakurai, T., etaL, Cell 92; 573-585, 1998; Hinuma, S., etaL, Nature 393: 272-276, 1998). 
Chromotographic fractions of brain extracts could be tested for ability to activate nGPCR-x 

30 proteins by measuring second messenger production such as changes in cAMP production in the 
presence or absence of forskolin, changes in inositol 3 -phosphate levels, changes in intracellular 
calcium levels or by indirect measures of receptor activation including receptor stimulated 
mitogenesis, receptor mediated changes in extracellular acidification or receptor mediated 
changes in reporter gene activation in response to cAMP or calcium (these methods should all 

35 be referenced in other sections of the patent). Receptor activation could also be monitored by 
co-transfecting cells with a chimeric GIq/i3 to force receptor coupling to a calcium stimulating 
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pathway (Conklin et al, Nature 363; 274-276, 1993). Neurotransmitter mediated activation of 
receptors could also be monitored by measuring changes in [ 35 S]-GTPKS binding in membrane 
fractions prepared from transfected mammalian cells. This assay could also be performed using 
baculoviruses containing nGPCR-x proteins infected into SF9 insect cells. 

The neurotransmitter which activates nGPCR-x proteins can be purified to homogeneity 
through successive rounds of purification using nGPCR-x proteins activation as a measurement 
of neurotransmitter activity. The composition of the neurotransmitter can be determined by 
mass spectrometry and Edman degradation if peptidergic. Neurotransmitters isolated in this 
manner will be bioactive materials which will alter neurotransmission in the central nervous 
system and will produce behavioral and biochemical changes. 

Example 13 - Using nGPCR-x proteins to isolate and purify G proteins 

cDNAs encoding nGPCR-x proteins are epitope-tagged at the amino terminuus end of 
the cDNA with the cleavable influenza-hemagglutinin signal sequence followed by the FLAG 
epitope (IBI, New Haven, CT). Additionally, these sequences are tagged at the carboxyl 
terminus with DNA encoding six histidine residues. (Amino and Carboxyl Terminal 
Modifications to Facilitate the Production and Purification of a G Protein-Coupled Receptor, 
B.K. Kobilka , Analytical Biochemistry, Vol. 231, No. 1, Oct 1995, pp. 269-271). The resulting 
sequences are cloned into abaculovirus expression vector such as pVL1392 (Invitrogen). The 
baculovirus expression vectors are used to infect SF-9 insect cells as described (Guan, X. M., 
Kobilka, T. S., and Kobilka, B. K. (1992) J. Biol Chem. 267, 21995-21998). Infected SF-9 
cells could be grown in 1000-ml cultures in SF900 H medium (Life Technologies, Inc.) 
containing 5% fetal calf serum (Gemini, Calabasas, CA) and 0.1 mg/ml gentamicin (Life 
Technologies, Inc.) for 48 hours at which time the cells could be harvested. Cell membrane 
preparations could be separated from soluble proteins following cell lysis. nGPCR-x protein 
purification is carried out as described for purification of the 92 receptor (Kobilka, Anal. 
Biochem., 231 (1): 269-271, 1995) including solubilization of the membranes in 0.S-1.0 % n- 
dodecyl -D-maltoside (DM) (CalBiochem, La Jolla, CA) in buffer containing protease inhibitors 
followed by Ni-column chromatography using chelating Sepharose™ (Pharmacia, Uppsala, 
Sweden). The eluate from the Ni-column is further purified on an Ml anti-FLAG antibody 
column (IBI). Receptor containing fractions are monitored by using receptor specific antibodies 
following western blot analysis or by SDS-PAGE analysis to look for an appropriate sized 
protein band (appropriate size would be the predicted molecular weight of the protein). 

This method of purifying G protein is particularly useful to isolate G proteins that bind to 
the nGPCR-x proteins in the absence of an activating ligand. 



114 



JO 0162924A2 I > 



WO 01/62924 



PCT/L SO 1/05989 



Some of the preferred embodiments of the invention described above are outlined below 
and include, but are not limited to, the following embodiments. As those skilled in the art will 
appreciate, numerous changes and modifications may be made to the preferred embodiments of 
5 the invention without departing from the spirit of the invention. It is intended that all such 
variations fall within the scope of the invention. 

The entire disclosure of each publication cited herein is hereby incorporated by 
reference. 
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What is claimed is: 

1 . An isolated nucleic acid molecule comprising a nucleotide sequence that encodes a 

5 polypeptide comprising an amino acid sequence homologous to sequences selected from the 
group consisting of: SEQ ID NO.l 11 to SEQ ED NO:220; said nucleic acid molecule encoding 
at least a portion of nGPCR-x. 

2. The isolated nucleic acid molecule of claim 1 comprising a sequence that encodes a 
polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:l 1 1 to 
SEQ ED NO:220. 



10 



15 



3. The isolated nucleic acid molecule of claim 1 comprising a sequence homologous to a 
sequence selected from the group consisting of SEQ ED NO:l to SEQ ED NO: 110. 

4. The isolated nucleic acid molecule of claim 1 comprising a sequence selected from the 
group of sequences consisting of SEQ ED NO:l to SEQ ED NO: 110. 

5 . The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 

20 DNA. 

6. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
RNA. 



25 7. An expression 



vector comprising a nucleic acid molecule of any one of claims 1 to 4. 



8. The expression vector of claim 7 wherein said nucleic acid molecule comprises a 
sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ED NO.110. 

30 9. The expression vector of claim 7 wherein said vector is a plasmid. 

10. The expression vector of claim 7 wherein said vector is a viral particle. 

11. The expression vector of claim 10 wherein said vector is selected from the group 
35 consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 

associated viruses, SemlM Forest viruses, vaccinia viruses, and retroviruses. 
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12. The expression vector of claim 7 wherein said nucleic acid molecule is operably 
connected to a promoter selected from the group consisting of simian virus 40, mouse mammary 
tumor virus, long terminal repeat of human immunodeficiency virus, maloney virus, 

5 cytomegalovirus immediate early promoter, Epstein Ban* virus, rous sarcoma virus, human 
actin, human myosin, human hemoglobin, human muscle creatine, and human metalothionein. 

13. A host cell transformed with an expression vector of claim 7. 

10 14. The transformed host cell of claim 13 wherein said cell is a bacterial cell. 

15. The transformed host cell of claim 14 wherein said bacterial cell is E. coli. 

16. The transformed host cell of claim 13 wherein said cell is yeast. 

15 

17. The transformed host cell of claim 16 wherein said yeast is S. cerevisiae. 

1 8. The transformed host cell of claim 13 wherein said cell is an insect cell. 

20 19. The transformed host cell of claim 18 wherein said insect cell is S. frugiperda. 

20. The transformed host cell of claim 13 wherein said cell is a mammalian cell. 

21. The transformed host cell of claim 20 wherein mammalian cell is selected from the 

25 group consisting of Chinese hamster ovary cells, HeLa cells, African green monkey kidney cells, 
human HEK-293 cells, and murine 3T3 fibroblasts. 

22. An isolated nucleic acid molecule comprising a nucleotide sequence complementary to 
at least a portion of a sequence selected from the group of sequences consisting of SEQ ED NO: 1 

30 to SEQ ID NO: 110, said portion comprising at least 10 nucleotides. 

23. The nucleic acid molecule of claim 22 wherein said molecule is an antisense 
oligonucleotide directed to a region of a sequence selected from the group of sequences 
consisting of SEQ ID NO:l to SEQ ID NO: 110. 



35 
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24. The nucleic acid molecule of claim 23 wherein said oligonucleotide is directed to a 
regulatory region of a sequence selected from the group of sequences consisting of SEQ ID 
NO:l to SEQ ID NO: 110. 

25. A composition comprising a nucleic acid molecule of any one of claims 1 to 4 or 22 and 
an acceptable carrier or diluent. 

26. A composition comprising a recombinant expression vector of claim 7 and an acceptable 
carrier or diluent. 

27. A method of producing a polypeptide that comprises a sequence selected from the group 
of sequences consisting SEQ EDNO.lll to SEQ ID NO:220, and homologs thereof, said 

method comprising the steps of: 

a) introducing a recombinant expression vector of claim 8 into a compatible 

host cell; 

b) growing said host cell under conditions for expression of said 

polypeptide; and 

c) recovering said polypeptide. 

28. The method of claim 27 wherein said host cell is lysed and said polypeptide is recovered 
from the lysate of said host cell. 

29. The method of claim 27 wherein said polypeptide is recovered by purifying the culture 
medium without lysing said host cell. 

30. An isolated polypeptide encoded by a nucleic acid molecule of claim 1 . 

31. The polypeptide of claim 30 wherein said polypeptide comprises a sequence selected 
from the group of sequences consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220. 

32. The polypeptide of claim 30 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence selected from the group of sequences consisting of SEQ ID NO: 1 1 1 
toSEQIDNO:220. 
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33. The polypeptide of claim 30 wherein said sequence homologous to a sequence selected 
from the group of sequences consisting of SEQ ID NO:l 1 1 to SEQ ID NO.220 comprises at 
least one conservative amino acid substitution compared to the sequences in the group of 
sequences consisting of SEQ ID NO:l 1 1 to SEQ ED NO:220. 

5 

34. The polypeptide of claim 30 wherein said polypeptide comprises an allelic variant of a 
polypeptide with a sequence selected from the group of sequences consisting of SEQ ED 
NO: 1 1 1 to SEQ ID NO:220. 

10 35. A composition comprising a polypeptide of claim 34 and an acceptable carrier or diluent. 

36. An isolated antibody which binds to an epitope on a polypeptide of claim 30. 

37. The antibody of claim 36 wherein said antibody is a monoclonal antibody. 

38. A composition comprising an antibody of claim 36 and an acceptable carrier or diluent. 



15 



39. A method of inducing an immune response in a mammal against a polypeptide of claim 
30 comprising administering to said mammal an amount of said polypeptide sufficient to induce 

20 said immune response. 

40. A method for identifying a compound which binds nGPCR-x comprising the steps of: 

a) contacting nGPCR-x with a compound; and 

b) determining whether said compound binds nGPCR-x. 

25 

41 . The method of claim 40 wherein the nGPCR-x comprises an amino acid sequence 
selected from the group consisting of SEQ ED NO:SEQ ID NO:l 1 1 to SEQ ID NO:220. 

42. The method of claim 40 wherein binding of said compound to nGPCR-x is determined 
30 by a protein binding assay. 



43. The method of claim 40 wherein said protein binding assay is selected from the group 
consisting of a gel-shift assay, Western blot, radiolabeled competition assay, phage-based 
expression cloning, co- fractionation by chromatography, co-precipitation, cross linking, 
35 interaction trap/two-hybrid analysis, southwestern analysis, and ELISA. 
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44. A compound identified by the method of claim 40. 

45 A method for identifying a compound which binds a nucleic acid molecule encoding 

5 nGPCR-x comprising the steps of: 

a) contacting said nucleic acid molecule encoding nGPCR-x with a 

compound; and 

b) determining whether said compound binds said nucleic acid molecule. 
10 46. The method of claim 45 wherein binding is determined by a gel-shift assay. 

47 . A compound identified by the method of claim 45 . 

48. A method for identifying a compound which modulates the activity of nGPCR-x 
15 comprising the steps of: 

a) contacting nGPCR-x with a compound; and 

b) deterniining whether nGPCR-x activity has been modulated. 

49. The method of claim 48 wherein the nGPCR-x comprises an amino acid sequence 
20 selected from the group consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220. 

50. The method of claim 48 wherein said activity is neuropeptide binding. 

51. The method of claim 48 wherein said activity is neuropeptide signaling. 

25 

52. A compound identified by the method of claim 48. 

53. A method of identifying an animal homolog of nGPCR-x comprising the steps: 

a) comparing the nucleic acid sequences of the animal with a sequence 
30 selected from the group of sequence consisting of SEQ ID NO:l to SEQ ID NO:l 10, and 

portions thereof, said portions being at least 10 nucleotides; and 

b) identifying nucleic acid sequences of the animal that are homologous to 
said sequence selected from the group sequence consisting of SEQ ID NO:l to SEQ ID NO: 110, 
and portions thereof, said portions comprising at least 10 nucleotides. 

35 
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54. The method of claim 53 wherein comparing the nucleic acid sequences of the animal 
with a sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ID 
NO: 1 10, and portions thereof, said portions being at least 10 nucleotides, is performed by DNA 
hybridization. 

5 

55. The method of claim 53 wherein comparing the nucleic acid sequences of the animal 
with a sequence selected from the group of sequences consisting of SEQ ED NO:l to SEQ ID 
NO:l 10, and portions thereof, said portions being at least 10 nucleotides, is performed by 
computer homology search. 

10 

56. A method of screening a human subject to diagnose a disorder affecting the brain or 
genetic predisposition therefor, comprising the steps of: 

(a) assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 

15 least one nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises an amino 
acid sequence selected from the group consisting of SEQ ID NO:l 1 1 to SEQ ED NO.220, and 
allelic variants thereof, and wherein the nucleic acid corresponds to a gene encoding the 
nGPCR-x; and 

(b) diagnosing the disorder or predisposition from the presence or absence of said 
20 mutation, wherein the presence of a mutation altering the amino acid sequence, expression, or 

biological activity of the nGPCR-x in the nucleic acid correlates with an increased risk of 
developing the disorder. 

57. A method according to claim 56, wherein the disease is a mental disorder. 

25 

58. A method according to claim 56, wherein the assaying step comprises at least one 
procedure selected from the group consisting of: 

a) comparing nucleotide sequences from the human subject and reference 
sequences and deteraiining a difference of at least a nucleotide of at least one codon between the 
30 nucleotide sequences from the human subject that encodes a nGPCR-x reference sequence; 

(b) performing a hybridization assay to determine whether nucleic acid from 
the human subject has a nucleotide sequence identical to or different from one or more reference 
sequences; 
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(c) performing a polynucleotide migration assay to determine whether 
nucleic acid from the human subject has a nucleotide sequence identical to or different from one 
or more reference sequences; and 

(d) performing a restriction endonuclease digestion to determine whether 

5 nucleic acid from the human subject has a nucleotide sequence identical to or different from one 
or more reference sequences. 

59. A method according to claim 58 wherein the assaying step comprises: performing a 
polymerase chain reaction assay to amplify nucleic acid comprising nGPCR-x coding sequence, 

10 and determining nucleotide sequence of the amplified nucleic acid. 

60. A method of screening for an nGPCR-x hereditary mental disorder genotype in a human 

patient, comprising the steps of: 

(a) providing a biological sample comprising nucleic acid from said 
15 patient, said nucleic acid including sequences corresponding to alleles of nGPCR-x; and 

(b) detecting the presence of one or more mutations in the nGPCR-x 

allele; 

wherein the presence of a mutation in a nGPCR-x allele is indicative of a hereditary 
mental disorder genotype. 



20 



30 



61 . The method according to claim 60 wherein said biological sample is a cell sample. 



62. The method according to claim 60 wherein said detecting the presence of a mutation 
comprises sequencing at least a portion of said nucleic acid, said portion comprising at least one 

25 codon of said nGPCR-x allele, said portion comprising at least 10 nucleotides. 

63. The method according to claim 60 wherein said nucleic acid is DNA. 

64. The method according to claim 60 wherein said nucleic acid is RNA. 



65. A kit for screening a human subject to diagnose a mental disorder or a genetic 
predisposition therefor, comprising, in association: 

(a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x gene, the oligonucleotide comprising 6-50 nucleotides in a sequence that is 
35 identical or complementary to a sequence of a wild type human nGPCR-x gene sequence or 
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nGPCR-x coding sequence, except for one sequence difference selected from the group 
consisting of a nucleotide addition, a nucleotide deletion, or nucleotide substitution; and 
(b) a media packaged with the oligonucleotide, said media containing 
information for identifying polymorphisms that correlate with mental disorder or a genetic 
5 predisposition therefor, the polymorphisms being identifiable using the oligonucleotide as a 
probe. 



66. A method of identifying a nGPCR-x allelic variant that correlates with a mental disorder, 
comprising the steps of: 

10 (a) providing a biological sample comprising nucleic acid from a 

human patient diagnosed with a mental disorder, or from the patient's genetic progenitors or 
progeny; 

(b) detecting in the nucleic acid the presence of one or more 
mutations in an nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises an 
1 5 amino acid sequence selected from the group consisting of SEQ ID NO: 1 1 1 to SEQ ID NO:220, 
and allelic variants thereof, and wherein the nucleic acid includes sequence corresponding to the 
gene or genes encoding nGPCR-x; 

wherein the one or more mutations detected indicates an allelic variant that correlates 
with a mental disorder. 

20 

67. A purified and isolated polynucleotide comprising a nucleotide sequence encoding a 
nGPCR-x allelic variant identified according to claim 66. 

68. A host cell transformed or transfected with a polynucleotide according to claim 67 or 
25 with a vector comprising the polynucleotide. 

69. A purified polynucleotide comprising a nucleotide sequence encoding nGPCR-x of a 
human with a mental disorder; 

wherein said polynucleotide hybridizes to the complement of a sequence selected 
30 from the group consisting of SEQ ID NO: 1 to SEQ ID NO: 1 1 0 under the following 
hybridization conditions: 

(a) hybridization for 16 hours at 42° C in a hybridization solution comprising 
50% formamide, 1% SDS, 1 MNaCl, 10% dextran sulfate and 

(b) washing 2 times for 30 minutes at 60°C in a wash solution comprising O.lx 
35 SSC and 1% SDS; and 
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wherein the polynucleotide that encodes nGPCR-x amino acid sequence of the human 
differs from the sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 1 1 0 by at least one residue. 

5 70. A vector comprising a polynucleotide according to claim 69. 

71 . A host cell that has been transformed or transfected with a polynucleotide according to 
claim 69 and that expresses the nGPCR-x protein encoded by the polynucleotide. 

10 72. A host cell according to claim 71 that has been co-transfected with a polynucleotide 
encoding the nGPCR-x amino acid sequence set forth in a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:l 10 and that expresses the nGPCR-x protein having 
the amino acid sequence set forth in SEQ ID NO:l 1 1 to SEQ ID NO.220. 



15 



20 



73. A method for identifying a modulator of biological activity of nGPCR-x comprising the 
steps of: 

a) contacting a cell according to claim 72 in the presence and in the 

absence of a putative modulator compound; 

b) measuring nGPCR-x biological activity in the cell; 
wherein decreased or increased nGPCR-x biological activity in the presence versus 

absence of the putative modulator is indicative of a modulator of biological activity. 

74. A method to identify compounds useful for the treatment of a mental disorder, said 

method comprising the steps of: 

(a) contacting a composition comprising nGPCR-x with a compound 

suspected of binding nGPCR-x; 

(b) detecting binding between nGPCR-x and the compound suspected of 

binding nGPCR-x; 

wherein compounds identified as binding nGPCR-x are candidate compounds useful for 
30 the treatment of a mental disorder. 

75. A method for identifying a compound useful as a modulator of binding between nGPCR- 
x and a binding partner of nGPCR-x comprising the steps of: 

(a) contacting the binding partner and a composition comprising 
35 nGPCR-x in the presence and in the absence of a putative modulator compound; 
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(b) detecting binding between the binding partner and nGPCR-x; 
wherein decreased or increased binding between the binding partner and nGPCR- 
x in the presence of the putative modulator, as compared to binding in the absence of the 
putative modulator is indicative a modulator compound useful for the treatment of a mental 
5 disorder. 

76. A method according to claim 74 or 75 wherein the composition comprises a cell 
expressing nGPCR-x on its surface. 

10 77. A method according to claim 76 wherein the composition comprises a cell transformed 
or transfected with a polynucleotide that encodes nGPCR-x. 

78. A method of purifying a G protein from a sample containing said G protein comprising 
the steps of: 

15 a) contacting said sample with a polypeptide of claim 1 for a time sufficient 

to allow said G protein to form a complex with said polypeptide; 

b) isolating said complex from remaining components of said sample; 

c) maintaining said complex under conditions which result in dissociation of 
said G protein from said polypeptide; and 

20 d) isolating said G protein from said polypeptide. 

79. The method of claim 78 wherein said sample comprises an amino acid sequence selected 
from the group of sequences consisting of SEQ ID NO:lll to SEQ ID NO:220. 

25 80. The method of claim 78 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence selected from the group of sequences consisting of SEQ ID NO:l 1 1 
to SEQ ED NO:220. 

81 . The method of claim 78 wherein said polypeptide comprises an amino acid sequence 
30 selected from the group consisting of: SEQ ID NO:l 1 1 to SEQ ID NO:220. 
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<212> DMA 

<213> Homo sapiens 

<400> 1 

ccaaatccca tctttctctc ctttgacaaa 
atagtaggga tatgaaataa gacaatttaa 



ctaggaattg ctattgttcc cttggtaaac 
tcctctaatt tatgacaatg ggagagatgt 
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tgctgo-aaac 


ccrgagctat 


cagtgctttr 


aaz raaaaca 


acat tagt aa 


tggt cactaa 


ISC 


aggaaaatat 


att ccattgt 


aaatgt caag 


atttacactg 


t ct ct gacaa 


tgacacaat a 


— ^ ^ 


at :atgct aa 


ggtgcagaaa 


gt aacaccgc 


ctcactaatt 


ctcct gcaac 


acaaaat ata 


3C 0 


cagt gaaagt 


gacaaatgga 


ttaatttaca 


t at ggat gaa 


catgatctgt 


tgctct ccaa 


260 


ggtcccaaaa 


gatacataag 


agaaaaatt t 


agtgatgtta 


ctggatgatg 


tcttttaaga 


420 


caacacaata 


caatatctga 


gtatgtaccc 


ttacgacata 


gagaagggat 


tttcaaaata 


480 


ttttaactta 


aatagatt ca 


ctaaaagaaa 


tcaccttcca 


accact gttc 


cttgtctctg 


540 


gt caattagg 


gt cataat at 


tgttttcatt 


gtattacaaa 


aggtaagaat 


gtacactgtt 


600 


t aaat gaat a 


aat aat at ag 


attactagat 


aagcag 






636 


<210> 2 

<2I1> 740 

<212> DNA 

<213> Homo sapiens 












<400> 2 
at gaatt gaa 


aacagaaaat 


gtatgtaaat 


atgtatgaaa 


atatgtatat 


aaaaatatgt 


60 


atttttaaag 


ttacttttaa 


aagtctttca 


tattatatat 


tacacacaca 


cacacacaca 


120 


cacacacgat 


gtgaagatca 


cttctaacca 


cccaatataa 


gattatattt 


ttaagaaata 


130 


tagtgttcaa 


atattgtttt 


at cccatata 


agagcaattt 


at ggctgttt 


tatgggtttc 


240 


at caggctat 


gt cactctaa 


accaactttg 


ctaacaaagg 


gtaaacacag 


tagggaatga 


300 


aat at ctttt 


aacaaat aag 


aaacccagca 


acagcatgta 


tgtgatagga 


aaaattaaaa 


360 


gt t cctgagt 


aaatagtata 


catgaattga 


cttcaatctg 


aagtgctttg 


ttatccctga 


420 


aaattagtt a 


aaattcattg 


aagattatta 


ggacccattt 


gaatgtttca 


tctacttgga 


480 


tt gggtgtct 


ttttagtatc 


agaactgaac 


gatacctatt 


agattgaata 


ttttacactc 


540 


ataagaggtt 


taaaaaacta 


atcaacagaa 


gtagactgca 


tgttaactaa 


tcactaagtg 


' 600 


actcttgatc 


agaattgagc 


attgccaaga 


ggct ct caaa 


cagaagagat 


cat gcccttt 


660 


cttt cttaag 


aggaccctgc 


tgcataactg 


tgttacagtt 


t cttcagtga 


aggagaact c 


720 


taaagaaaac 


cacact atga 










740 


<210> 3 

<211> 666 

<212> DNA 

<213> Homo sapiens 












<400> 3 
ctggtttgt g 


attatagttg 


gttgttttat 


tatt acattt 


t at aattt gt 


act cattcag 


60 
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tattacatat 


gttgctatat 


ctatgtctrt 


3Ld u *— La 1 - a i— 


cagt atct 1 1 


tgatatacat 


120 


tgaaatcaag 


tttagccrtc 


aaagatcaag 


ady aua uu-u. *- 


ttaatatcac 


acattgacta 


180 


ttggttattg 


acttctaact 


tatctccttg 


+-■+--} ^ "t - ;3 +~ t i~ rr 


gccccccgtg 


aaatgtacac 


240 


at tgctatct 


cagt aagtta 


ttttaatatg 


■t- —v ^ r~t i~ ^ ^ 

tacagayLLa 


tagttgacat 


ccttgaaatt 


300 


attagtggtc 


tcacattatt 


tatgaactaa 




taatagtat g 


atgtacagac 


360 


cctttagagc 


tggctctttt 


ttatctttcc 


aatcttacta 


taatatagtt 


tctatctatc 


420 


ccaaacagca 


gccatttctg 


acttcttgca 


gLUCugudaa 


tcaaccaaat 


ggctttgccg 


480 


ctctaattat 


gtcttcacct 


accttcatct 


gcatagaatg 


ctatttctca 


tctgactttg 


540 


tttctccgga 


gaagacctaa 


ttctctttga 


aggcaatgee 


■ ttacataaaa 


actcttcctt 


600 


ctctcctcaa 


aattaagaag 


tcctgacatt 


catcttttgg 


gtcctcactc 


tcaatgtgca 


660 
666 


tactta 















<210> 4 

<211> 504 

<212> DNA 

<213> Homo sapiens 

ic^cccctc gcagttatac etatgeaaag catgtttatg aggatgtttg tggggacagt 60 
ataaaaagga aatgtaaaat tttcattttc tttgetatet gagacatatc caagaaaata 120 
aaaggcattt tacagttttg gcataaagaa tgtaagtgat attacattct tatatcttta 180 
gagagagggg gattcaatta agcaaaccag cagaagaatg aaaagagaaa cgtgagcagt 240 
atatgeagta accattgeag aattggcaca attgtagatt tataaaaggc agtgtgctct 300 
cttacttccc cccgagtgca agccttcacc tgcccttgac tgactatcca ggacattgtc 360 
aggcactgag cattgatcta tcacaggtgt aatttgtgat cgacttgatg caatgtgttt 420 
aactccaaaa tcagattggt tgggaaaaaa tgcttctcag aacggtatga ggatttcatc 480 

504 

aacaaagttt atgtgtacct ggaa 

<210> 5 

<211> 659 

<212> DNA 

<213> Homo sapiens 



^ataaacta ggtggcttaa aacaacaaaa atttattctg ttctagttct ggaggctaga 60 

120 



agtctaaaga aaatcaaggc gtcagcagaa tggaagcect agaatagtct agggaggaat 
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t:ttca:ttt 


ttcctrgctt 


ctggtggct c 


ccagcaat c t 


tggtattcct 


tggt t t gt ag 


12 2 


ctgcatcact 


ccaatttttg 


ccttca^ct: 


tccatgaact 


tatttcctgt 


gt gt gt ct ct 


2 4 0 


C!Ca ^CtCCLC 


tctttitatg 


gggtgccagt 


tat:agattt 


aaggcccact 


:taac::act 


3 0 2 


atgagc:cat 


cttaacttga 


tt acar ctgc 


aaagacct ta 


tctccaaata 


aggt cacctt 


3 60 


ctgaggtt ct 


t ggtagacat 


acattttggg 


gggat actat 


tcaact cat t 


acaccacaac 


4 20 


cccccaaact 


agagagatag 


gcaaatacag 


agaat cacag 


gttacaggga 


gcagaa gect 


460 


ctaaatgcaa 


tacctgatag 


aaacactt aa 


acaataattg 


acacatt get 


ggaggctgga 


540 


gtgtggact a 


acttgagaca 


taaaaact ct 


tgagggccta 


gacttgtggg 


gaggacaccc 


600 


act t t cataa 


gttttatctc 


taggagcccc 


accaggtt ct 


cat gat aaag 


tgct gagaa 


659 


<210> 6 

<211> 676 

<212> DNA 

<2I3> Homo sapiens 












<400> 6 
gatgcat tag 


tgct gcatta 


aatacttact 


caaaaaggag 


tagaagtctt 


gcagaatggg 


60 


taacaatgta 


aaagtccaaa 


aggaaaacct 


aggaagggaa 


tcaatatttc 


caaggectgt 


120 


atctgctttc 


tggt actt ac 


ccacaccttg 


ccgcaattcc 


caaccaagtt 


aatagatgtg 


180 


aactgaagaa 


gattactaca 


ttctactgca 


tgatactgtg 


atatatatct 


aaaaatactt 


240 


ttccactcct 


gaaaatatt c 


agtcttatac 


ctatatacat 


ttagaaatga 


caaatagaaa 


300 


acagtatata 


ttctcaaatg 


caaaactgca 


aacagtttga 


agaatggect 


aaacaaagaa 


360 


tacacacaca 


catacataaa 


tatatat ata 


tatatacaca 


cacacacaca 


cacacacaag 


420 


cacccacaca 


cctgtgccct 


taaggcgctc 


agagtctatt 


ctgatagtta 


tccacttaca 


480 


caaaaatgt a 


cactaatagt 


gatgagaaag 


t agcagcaca 


gaagaaggag 


atgttgctct 


540 


ggggtagaaa 


agaaagtttg 


caagtcctgg 


atgcccagtg 


acttacgttt 


tgtt caacca 


600 


cctagtttaa 


ttaccatcca 


ttccactagg 


agttaaagaa 


taaatatatt 


cagtacaatg 


660 


ccagtttact 


atttat 










676 


<210> 7 

<211> 733 

<212> DNA 

<213> Homo sapiens 












<400> 7 
ttttataatt 


cctaat ggta 


ataattatat 


cagttt gtaa 


agt cagcaat 


attgat aagc 


60 


agcagtacaa 


gtaaatacaa 


taatcacagt 


ttgttttgct 


ttgaaactt a 


aatctattta 


120 
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gacatcac 



<210> 9 

<21I> 643 

<212> DNA 

<213> Homo sapiens 



180 

24 0 

300 

360 

420 

480 

540 

600 

660 

720 

733 



acaccttccc ctgtctcttg atcttcatgt tcccagggga tagggtcatt gtcctgtaca 
gaagggactg tgtccctctc atgccaaaac tgctctacgt caggaaggat gggaatctct 
gccttctcag ttttcccttt gccagaggag ggagagctgg gtttctcttt ttctggtatg 
gat gctgggg attctggaga tggaaccttg tcaggaagac cctctgagtt gccagctggt 
gtttcctgag actctgagac agttggaggt tttttggtta tcatccattt ccatacacct 
ttcaagcctt ccctgaactc ttccgacatc acaagaaaaa tgagaggatt tgctgaagag 
atggaaaaca tcaagacttg agacagggct atgaaacctt gtggtggggc cgggcctgca 
gcctrcagat gccataccca cagccaagct acccattcgg ggagccacaa gagagcagag 
arg^cgcaa tgctcagcag catcactgtg acttgctttg gagcgtatct ggtttctaag 
. trt . ::pgtc ttagttcctc gttttttaca ttggtcataa gctctccaga aataaaagct 
ggcaaaaaat aat 

<210> 3 

<211> 668 

<212> DNA 

<213> Homo sapiens 

cJgStgccct atcctggggt acacttattt gcagagcctt tgttgctagg gctgagtccc 60 
tgctcttctt tgtggtcctt ctccaacaga ggcaggatgg ctgcagatcc cctaccacca 120 
gcatagagac gaaggaacag gagaggagtg aaggtctgac cagaccagat tggccacccc 
agaccccagc aggcacagca atgcaccagc gtgcaggcag ccccattcgc cggagtcaoc 
atgcccagcc caacaggctg cctttgtttt tatggtgatt tttgcacgct catccttaca 
cgatgcacga atggggttgg aatgggtctt tggcagaaag cagtggcatc tgtcatcttt 
gcttcaccac gattccagct cagcaccagg cctctggtag cgcatttcct cctcatcaca 
tttgttcctg ttgactgacc agattattga tcgctctgtt ctgcagcact gggtgggtta 
agcttggttg cctccaggcc tctgctttgg agtaaatctc catgagccaa actaaattcc 
tcagtagtac aaaacagatt ttaacatttg caggagaaaa ataaaatgac acaaatagtc 
acacacccaa accacacagt gcaaagagta aaggtagata ttgcagcagc aagtcgttta 



180 
240 
300 
360 
420 
480 
540 
600 
660 
668 



5 
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<4 00> 9 
':c;aaagt gt 


gcacgggagg 


ccata: gt ac 


caggcactgg 


ttatgtcctg 


ggaaaacat t 


■■5 0 


t gcataaggc 


tcaaaattgt 


cttagccatt 


catgaaagca 


tgaatt ct gg 


ggcagaggt a 


120 


at agagacaa 


caaagt cata 


acaatggaaa 


gcctacttag 


aaaatgaagg 


act gat t ggg 


130 


cttcagcttt 


tattcactca 


tttatctgct 


cccaaacatg 


cat cgagcat 


ct cgagtgga 


240 


gccctgtgtg 


cattct ggt a 


agactggatg 


gat caaggga 


tttcctgccc 


t tgagaagct 


300 


tgcagaat cc 


tgggagagag 


at atttccac 


acatagttac 


agtatgccct 


cccggggaac 


360 


tcttgacctg 


gggaaaayag 


L-t^ciyyclclciyct 


■t - /~t+~ rr^~ +- +■ rr 3 n 

Lyty ll tydy 


4~ /~v r-T i — * i — ' 4~ ; — • 

cty Lgcctgc 




4 ^_ U 


cttccagtgt 


gaggagccaa 


gagaaggtgg 


cacgatgcag 


gaggcaagtg 


gcaaggat cc 


480 


tcttatttga 


gcct agt gt g 


atgagaaggc 


agatgtgtta 


agatgtacat 


ttctt atgt c 


540 


ttttttagct 


tttttttttc 


aat aagaatg 


tagtatttga 


ttgtaggaat 


aaggcttcaa 


600 


t aat caagtt 


tgcttgtatg 


cttaatgaga 


gcatgtgatg 


cct 




643 


<210> 10 

<211> 542 

<212> DNA 

<213> Homo sapiens 












<400> 10 
agttcgccac 


tctcagggga 


cctgggtgag 


tgagacactt 


acccattctc 


tccactcaca 


60 


gt aaaccaat 


ctgtgcagtg 


gcagcagagt 


ggctcgggtg 


tgaggtgctg 


gggatgtgac 


120 


t gagacacct 


cccaccccca 


ccaccact ga 


cagagacaca 


cgtggacaca 


gcagataacc 


180 


t ggcgctttc 


ataggtggtg 


gagcccagca 


ccagccctgg 


aaggaggagc 


agccat ccca 


240 


gactggggga 


gggcgtgccc 


aggtcatatg 


attcagggac 


tgatcccctt 


ccaggtggag 


300 


gggcaggtga 


gttgggggtg 


t ggtgagt gc 


aat ggtgggg 


aggcccgagg 


agggt a a ggt 


OCA 


ggccagagca 


aagaggggcc 


ccagaggctg 


caggtggaat 


ggtgaatgtc 


ctgatttctg 


420 


ctgtgctcag 


cacacagcgg 


tgttgagaac 


agagacagag 


cccaagaata 


gaggcacacg 


480 


gggaagtaga 


caacat cgac 


actgccacag 


gggcaggcgg 


cccat ctggt 


gttggccctg 


540 


tg 












5 4 2 


<210> 11 

<211> 735 

<212> DNA 

<213> Homo sapiens 












<400> 11 
ttgtgtttta 


tgttttccat 


taaaaatatt 


cctctgtgaa 


gttgaacaaa 


at at tcttaa 


60 
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gtaatcagtt ctacagtgaa acaaaggaag aaaacctctg ctgttataaa ccaaaactgg 
tgttggaatt ggaatgagct tggggaagca caggcacctc tgaattatat taagatattt 
caaagtcttt cacttacctg tccacactca ttacagtcat gatggcacta caggcaaatt 
ggttacaagt atccagggat gtgatgatgg tgcagagagg ccccccaaac acccactctc 
tcgggc ccattggtga ataagaaaag gcattccaac tatgtggacc aaatcagcca 
agccaggtt gcagatatag atgtcaggga ctgttttttt cctggatctg aaagagatag 
aggaaactga ggattgacat tgaatgtata cagactattc gatatatgct acctcataca 
aatttttaat tgacataatg cattttaaat gttaaaggaa aacctataca gatgcataga 
ggaaatgcct agtcttgtgt gtatttaagc attttgaact atttatttga taacttactg 
gggggggggt taaaaatatg tccacaaaat atttgatatt cctttcagta ggtggagcct 

ttccctct gagtgctgac cttattaact tgcttctaac atgagaatat ggcagaagtg 720 

735 



cccc 
c 



aat 

cagtgtgtga ctttg 



<210> 12 

<211> 712 

<212> DNA 

<213> Homo sapiens 

<400> 12 ^ . 

ctgctaattg ccagccagtg gaagaagaag cagaggccat tgtggcttga gatgaattct 

ctgcatggca gcaccaggta gaggttaaga gggagccagc tgattgtgta gacaagcacc 

actgtcatca gcatcttcag ggtctccttc ttctccccat gctgccagat ataggtgtgg 

atgctgatgt catcaacagc attatggatc cacagctttt tggccacatg accataaaca 

accactagtg ccattaatgg caagatgagg aagagcaaaa acaattctca ggtcaaggta 

tttccctgaa gattttgaag tatacgggaa actgggtagg cagacagttt cttcagctat 

gtttctaggt tataagacag acagaaagag aaacatcagc tttgtctttt ccctgagacc 

tacagccagc tattttatgg aagtttggcc gaaggaagat acatatttac tgtttgtgtc 

tgcattaagc ttaaaatcta gagttaaaaa tccgggagac tttgggttca cctattccag 

acctctcatg tgatatataa ggaaattatg gcccccaaat gtgaagactt atttctaata 

atcaaatgct atgagagtta ttggaaaccg ttatggtaaa tcccaagtaa aagaaattta 

tttttatacc tatatttgga aatgtactat tccagcccct actctgtaag tt 

<210> 13 
<2I1> 621 



120 
180 
240 
300 
360 
420 
430 
540 
600 
660 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
712 
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<212> DNA 

*:213> Hoxo sapiens 

<4 0C> 13 



tttattacgg 


cccaat agga 


agttgaaaca 


gcaccttcaa 


ggat taaaat 


tt att atat a 


60 


aaaccgaat t 


aat aaaagcg 


tgattat cga 


caccacatct 


ccat t tagca 


acccaaaagt 


120 


tcttcctgtt 


cccaaat ct g 


aaaaaaaaaa 


aat tcgtaaa 


aatgccttac 


gat ggat gac 


ISO 


t acagcagac 


gggctgttga 


gggctgcctc 


agctcttcag 


cccagaccag 


tgacagagct 


240 


o 1 ■ d a l> a. ^ - u. y 


ctt cacctcc 


tgcagaggta 


aaggtacagg 


caatgagagg 




300 


ggat at t ttt 


t agcccttt c 


tcatcctacc 


ctcatgccag 


tcccagcttt 


atctaccctt 


360 


gagt cat att 


aagcca tt ca 


aggatgagtg 


gat gaagttt 


ttaat cagga 


aaaaatactt 


420 


ccatgccccc 


caatttgaga 


gtaagaaata 


gaaaatgagg 


ctattgtggg 


tgtcatttct 


460 


aat tt ct gga 


cctcagcctg 


taccctgggg 


taagtggaag 


tggaaaaaaa 


ctacaagaaa 


540 


acagaaagga 


gtggtgggga 


tttgtaaggc 


ttggatgaga 


tagtatatat 


taaaggggaa 


600 


-lacttaatta 


ctttaccctt 


a 








621 



<210> 14 
<211> 586 
<212> DNA 



<213> Homo sapiens 
<400> 14 



tttatgacct 


taaagcattt 


agcaaactta 


atatctgacc 


tacataattt 


agt ctaaatg 


60 


tttttatcaa 


tactttttga 


agctgttttt 


at ttcccaaa 


gattactaaa 


gttacat aaa 


120 


ctaaaaggta 


ttacagtttt 


tattttgctt 


tcaagatatt 


taagtgttta 


tttttgttta 


180 


agccaattaa 


ttacagccct 


tttacataaa 


cattacccac 


aatacatata 


t agctacaca 


240 


gaaagacaga 


agaagattac 


tgcagt aatt 


gcaagatttt 


ttatttgtca 


gtttttaagt 


300 


ttcttaattg 


gatt actggc 


tttagggtgg 


agcccttgga 


aaagcagagc 


caggaaagga 


360 


gtctctggtg 


cctcct gttt 


ttcccaagga 


gctcaggctc 


taagagctt c 


aatatctgct 


420 


tttaattaaa 


ctgattttta 


accatagcac 


tctttaat aa 


aagttctttt 


agaatttctt 


480 


atgccaaaca 


gccaat attt 


ctggtttttg 


aactttat ca 


aaggtaacct 


cccaggt get 


540 


t agagaagga 


aaat ttaaga 


cagt ccaagg 


aggagaagag 


agt aga 




586 



<210> 15 

<211> 542 

< 2 1 2 > DN A 

<213> Homo sapiens 
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<400> 15 
tagttgtgaa 


atcgctatgt 


aatttataca 


aatatt cagt 


gttttgtcat 


attcct catg 


60 


atcacatatc 


aattcagtac 


at agcaatgt 


agggatgaag 


tttagtactc 


t aagctcact 


120 


catt gat aca 


aggatttagt 


gagcacctag 


aataagaccc 


agcacaaagg 


tagcactcaa 


130 


tgaatatttc 


aggatagatg 


aggagataga 


tggacagatg 


gatggaagga 


gggaaggaag 


24 0 


aacagaaagc 


aaatatgaat 


aaatgaatga 


ccacaaccca 


taaaagactg 


tatagaatga 


300 


aacagacatt 


ctggcctgcc 


agtacttttg 


aaacctctta 


aattttaaaa 


ct cacaaat g 




catactgcac 


aaatgaccca 


ttcaggttct 


gtgagcctga 


gctctcttga 


atacttgact 


420 


gt cttatgac 


aagtaagtgt 


agatgaagct 


ggccctcctc 


ttgaatgccc 


tgaggctcat 


4S0 


ct acccacat 


ttatacttgg 


ttttgtcctt 


caaatccatt 


caggtaagcc 


ctataatgaa 


540 
542 



<210> 16 

<211> 275 

<212> DNA 

<213> Homo sapiens 



aggagagtct gtggagagag gggaagtggt tggcccagac aacattgagt gagttctaca 
catcgtttgt gggatgatga tccccatttt atgtaatatt ttccaaggat agaaaagtac 
ggaataattc tgcagctcat tgtgtggctc ataactcaaa ggttactaca acctttatct 
ccacaccaga caaggacagt aaaggaaaac aaaacaacca catgtcatgg aaatacacat 
ttatacactt acattatctt taaaaattta gcaag 



<210> 17 

<211> 621 

<212> DNA 

<213> Homo sapiens 



240 
275 



ctta^ctgga tttttgtggt ttttagtgtt aggtttacct actttgtcta aatgtatagg 60 
attatattta tatttaacat ttttcatgtt atttccagga gtggtttgga tcttttgttt 120 
catccagcta ctgcaaaacc tttgtcatgg caacattcaa agattattca ggcattcatg 
agtcagggcg agC acagaca agccctcagg atatattcag acaatgaagc caacagtgtc 
cagtggtagc gatgttatcc ttcacctcac tgttttgctt tttaataggt aagtacatct 
tttgaaacta taaagtcttt atcgtatctg ttaataaaat ggaattgatg agatagacag 
tggcaatata caattggccg ttaagtcagt aaagtcagtc ctttgtatta gtgggttctg 



180 
240 
300 
360 
420 
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cat caaat t c 


agate gaaaa 


tacagt gt t c 


atgggatgta 


aaacctgeat 


atatggaagg 


4 80 


tcagcttttc 


atacacaicg 


getctgeagg 


accaactttg 


aaatttgagt 


a t gt gt gga* 


e; .' ry 
-J 1 


tttggtatcc 


at qgggat cc 


tggaaccagt 


cccccaaggg 


at actggagg 


gacaactgta 


6 30 


taatarr rta 


cttct gttgc 


a 








621 


<21C> 13 

<211> 546 

<212> DNA 

<213> Home sapiens 












<4C0> IS 
cgatgaatac 


aagagat aca 


gaaactggga 


gagggaacgt 


tattt caat c 


t gat gggece 


60 


tggggaaggc 


ct aaggagaa 


ggatggattt 


tgtggaggtc 


tctaatattt 


ggcaaaattg 


120 


gtagt agaaa 


gatgt t ggaa 


ggagagcatt 


cct aacatag 


gaaatagcat 


ggtcaaaagt 


ISO 


atggaaaagg 


gaaaatatga 


gggacatcga 


aagtgaacag 


tgaatagttt 


ggcttcttga 


240 


gcatacagt a 


t ccatgtgtt 


tataagcaag 


agatgaggac 


ttagtgaaag 


atagatactg 


300 


aaaaagtttg 


acctatat ac 


tggacagctt 


tggatatcag 


gctgaagagt 


tgtgttttac 


360 


t ggtgtgccc 


tgtgtgtttt 


taatgattga 


atttggtcat 


agaaaacaga 


tggcaaaggc 


420 


aggatgaaag 


aggaagaact 


gaaagtcaag 


acaatgaatt 


aggaaactac 


tacaataatg 


480 


acaggcaggc 


cgaggcaaag 


cagtggctgt 


gctctaatat 


aaggaaaaaa 


gtaagagtga 


540 


tagtct 












546 


<210> 19 

<211> 656 

<212> DNA 

<213> Homo sapiens 












<400> 19 
acaggatgac 


attttctgga 


tatgeacaaa 


actgaaaaca 


tttcagatat 


tttctataat 


60 


t cttt gagt a 


taaaaatttt 


ctggactatg 


tactgtttca 


tctt atcaaa 


tccct cagac 


120 


caaatttatt 


tagatacata 


tgttgcattt 


accacctaat 


ttct cttaaa 


cttt get gtc 


180 


tacagaagtt 


attagcaggc 


acatctgtgt 


acaatatact 


gtaaagttct 


acattgacta 


240 


ttt cttccgc 


tccaaagcag 


ggcctgggat 


gattaccatt 


ccaagagtat 


ttct aetata 


300 


tctattgtag 


acaacacaga 


actttatcaa 


aataat gctt 


actcattagc 


cct gtaaagg 


360 


cctcccactg 


aagttatctt 


tattcctgaa 


tacagtataa 


gatctttaag 


acctatggac 


420 


aaaat aagag 


atct aetata 


tagctcacaa 


aattgt aaaa 


tttatatgta 


tattttttat 


480 


acctt t at ac 


atttacatgt 


cttttggaag 


at actgtgaa 


cactgat aat 


ttt aaagagg 


540 
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cctcatttag tttcattaat gaaaatgata tgcataagta ctgcacactt tcctctttac 
atgctaaaac ttgaataatg acaaaaatat gctgtacact aagccagaca taattt 

<210> 20 

<2I1> 689 

<212> DNA 

<213> Homo sapiens 



600 
656 



Jaagcatgtg aaatattata aagcctgcct gaaattggtc acatgccagg cccttctccc 
attactcaca aacctggcta accacatgca aaggaaaggg ccagggccca gctcaggatg 
ctcatcacag cagaggtgtg ctttgggcgg tggcagcacc aggtgggaca gaggacacac 
agaaagctct caatattcat ggccaccagg agacagagac tcactgtgtc agagaaatag 
gacacaggct ccagaaacat ggccacctgc aatgtcacct ggtgatacag catgaggatt 
ttctccaaca ggatcacagt tacacaggag aggttgacca tatcagcagc ggccaggtta 
aggacatagg tcacgtaggg gctgctcctg acctggaagc agaaaagcca gcagaccaca 
ccattgccca ccagcccaca gaaggccacc agcactgtca ggatgaaaac cacctgtttg 
cccaccaacc actcgcctcc cgtatgactc atgttcactt gtcctggggt ctctgtcctg 
ttgtcccaat ccagcttccc agagaacact gagagaaact gggccatggt gggctgcctt 
ggctgcctgg gcacaccctg caaagacaaa ggttggtaac ttaccaggcc taggaaggag 
agtcagggtt gccttctgac ctgctgggc 



<210> 21 

<211> 596 

<212> DNA 

<213> Homo sapiens 



agtg«cccg caggaagcat caaggcctcg ggcgttacag ggcacacccc agggctgagc 
tcccagggag aagggaaaat gttttcacac tgactgctgg gcagcctggt acatagctct 
agaacctact gctgtgtccc aagtttgcat atcttggaag gagtgcacac agcagggaga 
ggggcccaat agcaagaggt acagaagaag gaaaggagaa cagagagaag atcatctggg 
gtcgaggaaa aggaaaagtg tatagcttat aagctttatt ttccccataa aatcttgcct 
gattgagcac ataaacatgc aggataccca gtgaaatctg aatttc.gat taacaacaca 
tatggttttc aggataagta tgccccaggc aatatctgag acatacttag actcaagaaa 
aaaaaaatca gtgtctatcc agaattcaag tgtaactggg tgttctgtat tttataggca 



130 

240 

300 

360 

420 

480 

540 

600 

660 

689 



180 
240 
300 
360 
420 
480 
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atcctatccc cacatcttgc cccccgggct acaatggaaa ccctcaaagg ctgagactgt 540 
t. r :tgcca:g rccttcctgc atttccatgt gccactrtg: tctgraatgt agcaca 596 

<:210> 22 

<2ll> 514 

<2 12> DNA 

<2 13> Homo sapiens 

<400> 22 

gcggagtggt gtttggtttt tgaaaagaac agtaagagtt atcattggtt caaaaattgc 60 

ttottttatt gttttgrtca tgattattta gaaggaattt ggaaatctga ttgagcaaaa 120 

taaaggacag gcagctttcc atttaaggct atggataata tccccctgtg aatgaaaatg ISO 

tattcctgca tacagatttg taggatggtg tttactcagt atcatacaaa gcacttgtgc 240 

aatgrgggtc aataaacatg tgcagaacac ttagcttgac aggttttatg taaatccaaa 300 

aagaaacact ggatgttctt atttcactta aaggaaatta aagcaactgt tttatatgcc 360 

caaaacttgt gtgtaattga tagactcaca atacaaatat ttccacttgg aatcaatgta 420 

aaaattatgc aaaattgcaa taaaaacttt aaatgaatgc tacttggctt agtttacctt 480 

aqgctagtgc tttaagttta attctgcact aact 514 

<210> 23 

<211> 487 

<212> DNA 

<2 1 3> Homo sapiens 

<400> 23 

ttatttttat tctacttttc ctttacctca aacattttat gttttcttga agcaaattat 60 

tttaagtgtt tctgtcatcc tcttcatatc ctttattgaa aaatttgatg agaggataaa 120 

attagtaact ataatgccag atggatattg aatgtttgct attctttcac cattctattt 180 

tctttatata tgaatatttt gattcagcat aaatttttca catttataac atggccgaga 240 

aaatagtttg tattaaaatc atagctggtg cagattttga tttataataa aacatacata 300 

atattttaac caaattatta caataagttt tctatcaagt ttttatataa ggataattac 360 

taattatcaa tcaaatatag taaatgacaa taaatagaaa aaagttataa agtagctcac 420 

tttctgtgtt ttccttttgt ttttgttttg ctttgttttg ttttttgaga cggagttttg 480 

ctcttgt 487 

<210> 24 

<211> 527 

<212> DNA 

<213> Homo sapiens 
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^tataaacta ggtggcttaa aacaacaaaa atttattctg ttctagttct ggaggctagg 
aagtctaaag gaaaatcaag gcgtcagcag atggaagccc tagatagtct agggaggaat 
tcttcatttt ttccttgctt ctggtggctc ccagcaatct tggtattcct tggtttgtag 
ctgcatcact ccaatttttg ccttcatctt tccatgaact tatttcctgt gtgtgtctct 
gcatctcctc tctttttatg gggtgccagt tattagattt aaggcccact ctaacccagt 
atgagctcat cttaacttga ttacatctgc aaagacctta tctccaaata aggtcacctt 
ctgaggttct tggtagacat acattttggg gggatactat tcaactcatt acaccacaac 
tccccaaact agagagatag gcaaatacag agaatcacag gttacaggga gcagaagcct 
ctaaatgcaa tacctgatag aaacacttaa acaataattg acacatt 



'tcagcaagga tgaaacaggg tataatccag gaattcaagg ataatataga aaactttaaa 
gaaaaaataa cgtaagtagg tgccaaaatg tcatttaaaa ctcatcctgg taaaaaaaaa 
aaaagattac aagattagaa atagactttc ttaccccaat gatgagcatg taatcatata 
ttcaattaaa atatttattg agcatacatc cattttcctt gctagtaaaa attaggagca 
ttcacattaa aatcagagat aggttaagga tgtctgctat tcagagtaat tactattgga 
aaggaggagg caatattata attatttcta tatggtatga ttatatcact agaaaacgat 
gagaatcaac tcaaattact cagaatttat aaaagcgcaa cgaaattacc agatagaggt 
aaatataaaa aaacccataa cttttctgta tattgataag aattttagag ataaaaagga 
acagattcca ttctttgtca tcatcatcat accacagcaa aatgcaatta aatacctatg 
atgaatcttt acaaggaatg cagagaattt atatggaaaa taacaaaact tcactggcag 
atgtaagcta tttgaataaa cggtaataaa tgctatgttc ttagactgaa tgggtttgtt 
gctgttttga gatggagtct tgctctgtca tccag 

<210> 26 

<211> 640 

<212> DNA 

•:213> Homo sapiens 



120 
180 
240 
300 
360 
420 
480 
527 



<210> 25 

<211> 695 

<212> DNA 

<213> Homo sapiens 

<4C0> 25 ... afaai-at-aaa aaactttaaa 60 



120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

695 



gtcta 



ccttc ctctctcttt tctgacctgt cccctctgtc tcattgttca aatactgagg 
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agaatccagg 


ccctt ggcgt 


ttaccttccc 






" 9 q 


z z gczz c~<cc 


caatatt ccc 


tgagcacacc 


tggt ccccac 


aggactcagc 


acccgt gt ag 


^ ^ U 


tact c tigt c t 


+- r> -3 "t- *- o +- " 

L LCdig ^aia 


^ +- *- +- ^ *- 

dLg^I-^„uL 




r gctt gggaa 


■ •♦- .~— • +- ^ -^ >— * 


l_ *a L. 


s w - — c LL.agg 


acagagttct 


adtailC L. ^Ld 


^ : — r — 1 ~1 t~ r^r /— ^ 4 r ~ 

dgadLyCL t_ t_ 


ctct agcaac 


■f— / — ■ 4~ 'H' ^ 

vCLCaau^ 


^ n r 
J u 0 


cttagagcac 


*c t ggt t cat a 


ct LatgLgaa 








J O J 


gatccatttt 


ttctccraat 


ctgttggctg 


gacaagggca 


ggcactacat 


acatcttctt 


420 


catctttgga 


tagccagagt 


aggt get cac 


t aaatgtttc 


ttctaaacgt 


tttattttag 


480 


attcagggag 


cacatgtgca 


ggtttgttac 


ataggtatat 


t atgtgatgc 


tgaggtttgg 


540 


gctt ct t ggg 


atctcattgc 


ccaactagtg 


agcatagtac 


ctgagaggta 


gtttttcaac 


600 


cctggccctc 


tcccttcaat 


aaatatttct 


tgagtgaccc 






640 



<210> 27 

<211> 740 

<212> DNA 

<213> Homo sapiens 

<400> 27 

tatttattta cacaaagatt ttgagaaatt aagcaatatt gaacttgagg tcactccccc 60 

taatgagect etattgeatg tattctctga tggtgcttaa accagagcca gataggattt 120 

aatagactaa gcaggggaga gacataacag ttctttatgt gggggaagga gagaaagaga 180 

aaaacagagc ggggaataag acagaggaca aaaatgatac atacagaagg gattaatgta 240 

atagttctct ttttctctgc attgaggtag gacacagaat tacttaggee etaeggttte 300 

acaggaccat agagaaagca tatcatccaa tgaatgaatc cattaacagt ggaagttgta 360 

cagatctgta gcaaaaatga tggtaacaag actattagee gagaaaatag gtgcaaccca 420 

tttaagcgtg tatgtgtgta tttatatata taaatatata taaatatatt catatatata 480 

aatatatttt tatataaata tatttatata aatatatttt tatataaata tatttatata 540 

aatatattta tataaatata tttatatttt tatatacata tttatataaa tatataaaaa 600 

tatatttata taaatattta tataaatata taaaaatata tttatataaa tatatttata 660 

taaatacata tttattttat ataaatattt gtatataaat atatataaat atttatatat 720 

ttatatataa atatgtatat 740 

<210> 28 

<211> 646 

<212> DNA 

<213> Homo sapiens 
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g^aacaa cactccaggc agaggaaagr agccatgttt gaaggctctg aagctggaaa 
gagcccagcc tgtttaagaa actgaaataa ggccaatgcg gctgcagctc aatgaacatg 
gagaagaatg tcctgaaatg aagttggcca gatagggcag cagtgagatc acgcaggatc 
ccgaaggtta tagaaagaat ttgggattgt accataagtg caatgggaaa caaatgaatt 
tcttaaatgg gaatggcata ataaacttta tatttttaag agctctctct aggaactgtg 
cgaagaatat attggacagc acaagaaaca aaacagaagt cctgtcaggt gtattccaga 
tggaagatgg tggtggctta gattaaagta atggcagaac agatgatgag gagaccattt 
gaagtgaaat tgacacaact tgagttttat agtaagtttg aatttagctt ctatttccaa 
attcctcaaa gaggttaata cttaaaatcc tgagctaaag ttaacctagg caggtctctt 
cataaaagct caagagctaa ctgactatga tgaaatatcg tttcacaccc actaggatac 
ttatattcaa aatatagtaa caatagttag tgtgggtgtg gagaaa 



180 

240 

300 

360 

420 

480 

540 

600 

646 



<210> 29 

<211> 398 

<212> DNA 

<213> Homo sapiens 

tScctggc tcatgctgac cttagtactt tcacccacat tcttccccac ctcctgtagc 60 
catcagggac ctaaggaaaa aatcctcccc accctggtgg ctcttgtctt agttccccac 120 
atggtccttc cttgtgcctt caaagtgcct tcattggccc tgaggaggga tggcatcctg 180 
gccctgagct tctgtcacct gtgcatggaa acccaagtcc tcacatgcct tggcagggta 240 
tcccctggga ggcttgggtc cagtcctgct ctgggtgact cgggcacctg gctggcagct 300 
acccaagcac actggccttc tggctctcat tcccaatccc cttcccaggt cccagctacc 360 
catgctcatt caagcagcct cccattttgc attgtctt 398 

<210> 30 

<211> 626 

< 2 1 2 > DNA 

<213> Homo sapiens 

-.;400> 30 , j t 2n n«ata cattataqtc 60 



agS^atgta tatatgttga caggactaca tccaattgaa tagttaaatg cattgtagtc 
ctcaagtctt ggtagaagac ttgagaattt atttttttta aatcaaactc gtattcactt 1 
atattoatgg cattaaacaa agaacaatgg agtgoccaag tgagtttttt ggtctgtttg 
ccaaagtgat cacttttgtt tctaaacatc ttctctctac aaagccttct tcctctaagt 



180 
240 
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tctttgatca 


gaatgccctg 


tacctgacac 


agtactaccc 


agat aggctg 


acat gcctac 


300 


t grot gcctt 


tttcctccct 


agatt gagag 


cttccattta 


t ggataaiaa 


ttgtagctaa 


360 


t atttattga 


agatt ctcct 


at ct gccat a 


gatgctttac 


at gga 1 1 a 1 1 


tcattaactc 


420 


act aaacaat 


ctttt aaaga 


ggtgctactg 


tgt ccagaat 


tagttcctt c 


tggtgggttc 


48 0 


t tggtctcgc 


tgacttcaag 


aatgaagccg 


tggaccctcg 


cagtgagtgt 


tacagttctt 


540 


aaagatggtg 


t gtctggagt 


ttgttccttc 


agatgttcag 


atgggtctgg 


agtttcttcc 


6C0 


ttctggtggg 


t ttgt ggtct 


cgct ga 








616 


<210> 31 

<211> 547 

<212> DNA 

<213> Homo sapiens 












<400> 31 
tatgcacatg 


tgtctatcac 


acttttgtga 


gtgtttaagt 


agaattcatt 


cacatgcata 


60 


cacacttt ca 


ttgtaccatt 


ctacgtctaa 


caaaaaaatg 


ttgcatt caa 


gggtacaaat 


120 


aattgaacgt 


aatagttgt t 


ctgaaattgt 


gctcaaaagc 


atatagcata 


agagaaagaa 


180 


gccagtcaca 


aaaggccaca 


tatt gtataa 


ttccatgtat 


atgaaatgtc 


cagaattgat 


240 


aactt cacag 


tgttgaaaag 


tagatt aat g 


gttgcctagg 


gctgggggcc 


agt gggagga 


300 


gtgactgcta 


atgagtgctg 


gtgtcttttt 


aaaat aat aa 
y yyy 1-^1-4 


ctgcacaact 


ct ctacat at 


360 


act aaaaacc 


a tcaaaatgt 


aaaacaaaac 


aagcaaacaa 


actaca tt gc 


t t tgcaaaat 


420 


caatttct ga 


atctt cgctg 


aaccctccca 


tcaccttctc 


taaggggagt 


ttgtcccttc 


480 


cacaggacag 


cactgccttc 


aaggcctt ac 


caggggtggt 


ctcccatgcc 


ctcatactgc 


540 


tggggct 












547 


<210> 32 

<211> 568 

<212> DNA 

<213> Homo sapiens 












<400> 32 
atgaaacttc 


ctcacggcac 


cagggggtcc 


ttatgtactg 


gcccctaatc 


cagctaat cc 


60 


t gatggcaac 


aaaat catga 


aagtggcccc 


cagtgacgtg 


agtctccctg 


cacagatgca 


120 


gagggaagga 


acagt gcagg 


agataaatga 


ggccagcgtg 


gtatt caccg 


gaggccaggg 


180 


agcctgcgtg 


cgaaggtgga 


gactcgcatt 


gt cttctccc 


ccatgtcggc 


tcaagtggga 


240 


ggccaat gaa 


gagaggccca 


ggctggat aa 


tggcaagaag 


actgttcaga 


gctgagaggt 


300 
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4 80 
540 
568 



gatgtcagcc ccacagaagc tgagagaagg aaactggggt taatgttatg caatgccttg 360 
agtgctgtga tggagagcct gccgtggaag cacttgggtt ttgttgttgt tgttgggttt 420 
ctttcrgttt ctattttttt aatgaagact tcaggaggtt tcaactaagc ttgatgaaaa 
cacgctgtgt tggttcctgg gttctgctgc ctgctgctgc tggagtgtgg cctctgagcc 
agcgcgcgct cgtcatcaca cctctggg 

<210> 33 
<211> 642 
<212> DNA 
<213> Homo sapiens 

laucaaaata gcacttacca tgagtctata ctccaaatat gtgttcaata caaactgtaa 
:ta:ca , C a: aataatgatt atttttaaaa atacaaccag gaagtgagca ttccgaagtt 
c-ggggagaa gccaagtgct gaggtatatc tggcttgctg cacaatggtg tcaactctca 
tttttcttaa aaggggataa aagggaacct ggtcttctta taaagaaaac ccactgactt 
catgaaaaag tcacatctcc cttgggtatc tattttacct attcaaatga ctagcaagct 
tgctattgaa aatgctgaga aatattaata caaactctct caggttaaag atataaagtc 
tgtgaaaata catacagcca tatgattaac acaaacagtc ctttttttta aaaaaaatgg 
catttttatt tgttatattg ggtaacaggc agaataaaaa gaaaataaag caatgcatac 
aaatgaggaa actgcattct gtattatata aagatttaat tttatcatga gctttggaac 
attctatata ggaaaaaatt gttagttttt ttttcatttt tagtctctga aagaggatcc 
tgtattaatc taaaaaccta aatgcaaact tgtaccagag tt 

<210> 34 
<211> 512 
<212> DNA 
<213> Homo sapiens 

<400> 34 ^ 
acagtcctgc aaaatgcaag caccagggga tccgattcta tttattcttg tgatacatag 

ttcagttrtg gcaaactaat gttttgggaa cagtgaccaa tgaatttgtc ttgtctttta 

tgatataatc ttcaaagaca aatattagaa gcagtatgtt tagaaagaat tagaagagca 

gtgaactcca acatccaaag tttcaaatgt cgtgactgtg tgctgcctat gctaactgtc 

tggcatttgc aatatggatg ctttgcttaa gacaaaatgc tttcctagtc aaagccccag 

aaaattgtct gctatcacag tattgactgc tgtctgtcag caagtatttt ttccttgctt 

agaaacttca tcaaaatgcc ttctcaaaaa tcagctgtca cctccccttc tattcagcta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
642 



60 
120 
130 
240 
300 
360 
420 
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acc:cacact qzatcczcct tgggatgcac actractaat: ccrcttgagc caagr:agac 460 
cagatttgig gggacgtcag crcttgccct cr 512 

<21C> 3 5 

<2I1> 6^0 

<212> DNA 

<2 15> Homo sapiens 

<400> 35 



ttacccctgg 


attacaggaa 


gggcatgtgc 


taaaagcct c 


tttggagacc 


cacat ggccc 


60 


t cagatgagc 


aattgttcag 


attccttttc 


tttttctttt 


ccatgggaat 


aagctttcct 


120 


ctctccaaag 


tacatgtttt 


aggctttt tt 


attttcttgc 


tactcccaag 


gacctggtga 


ISO 


tanttttctt 


taccat gcat 


t aaacagaat 


ctgtgagtct 


tttctggaaa 


aaaaaaaggc 


240 


aggagggaac 


atactagtta 


aaaagtttct 


gggtacacta 


ccaagatgta 


cctattt att 


300 


gat at acaaa 


tggcataagt 


tattgaat gc 


ttgctatagg 


cattctctaa 


gaactttgta 


360 


agaatt gact 


tacatgagct 


acttcatagc 


agtt cgatga 


tatacatgtt 


gttattatca 


420 


ccacttt aca 


gataaggaaa 


t agagacaga 


catactgaat 


gacatgct ca 


acgccact cc 


480 


actagcaagt 


ggcagaacca 


agcttgaaac 


agctggtctg 


actccggagt 


ctgtgctctg 


540 


at ctatatca 


cagctatttc 


tatatgtgct 


att ctactaa 


tatatatttt 


ttgaaataca 


600 


tgaaaaagt a 


attttaatag 


aatgagat ac 


atattggcaa 


tattgaagtt 


ctcatacttt 


660 


ttgt cct ctg 












670 



<210> 36 

<211> 659 

<212> DNA 

<213> Homo sapiens 

<400> 36 



tctcatccca 


aggaaagaga 


ggtatttctc 


cagcctgagt 


aaaagagcac 


cacaaaggaa 


60 


caggatctga 


gacctgggag 


gattaaatat 


ttcctacggg 


gagtcgaaaa 


taagattgct 


120 


at aaagaggt 


tctcctacta 


caggtaggag 


acagccttga 


gactgtgctg 


cttccaggaa 


180 


gagggaagat 


tcttagaaag 


ggggggat cc 


cttgagggct 


tgaagatgaa 


aagaaagaaa 


240 


aacatgaccc 


ctccccacaa 


aatccct caa 


acaagggagt 


atcaaagaat 


cagaaaaagt 


300 


cacattaaag 


ccctatttct 


taaagaat tg 


ttcttttctg 


t agcaacaaa 


agaaagagat 


360 


tttgaactta 


gaaccaagta 


agccactcaa 


acccattcct 


cctatctcta 


t gcttat ctg 


420 


t taggaaagt 


ccagct gaaa 


tagataataa 


taaacattaa 


aataacccaa 


catccaccca 


4S0 
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gttagttt aaaaagaaaa tggaaaatga gaatcaaaac attacagcag atgaaaacat 540 
cacaaacaa agacatgaca caggaaaact ataacacaaa attccaatag gggcaaaaat 
acttaaaaaa taaaatttag atattaaaga tcgacacttt ctgacaagtt caaaactca 



aa 

a 



600 
659 



180 
240 
300 
360 
420 
480 
536 



<210> 37 

<211> 536 

<212> DNA 

<213> Homo sapiens 

aSacatat gtataacatt cccttacagt gccatatagc cccctccaaa atttaatact 60 
taaacttttt gtgtttattt ttccccagtt gtatacagtc ccctgaaata acaaaagctt 120 
attttaagga tttagaaata aattaaaatc ggaaaagact gtcttaaata aagacatata 
acttacccac aaagaagtca gagatggcca agttaagaaa aaaataacta cttcgatgtc 
taaggttttt gtccaccaca aaagctaaaa tgaccaaagc atttcctagc attatagcaa 
aagctactaa ggacataaaa aatgctaaag taacacgagt gcttagtgat aaattgattg 
tgctattagt atctggcatc acatcaaatg atgaagaagg tcaaattagc aaattaatcc 
agccagacaa ttctgacaag tatgttttct aatcacatac ctaaaatgtg tagtcttcca 
ctcaaaacaa cactggttta atctaatgct gatctcatag tacttcctga ttcttg 

<210> 38 

<211> 543 

<212> DNA 

<213> Homo sapiens 

"aaagJctaaa atacaggata atcatgacct cccaccatcc accaccctga aagtcatttt 60 
atgtctcctt atattattga acacaatgtc tcaattcaat gtcgtacaca aagccatcca 120 
taatttgaac agcatccttt ctctccattc tcccacattt aggttatgtc ctggcccacg 
ctaccctttc ataagtctac caacactcca cattctttca catccccata gtttggatgt 
gctatttaat ttgtcttctc caagcatttg tacttcctgc caaacacaca tactttcttc 
tccagaataa ctcatattca ttcttgaaga cttgattcaa gttttttctc ctctgggtgc 
cttctataaa ccttctttcc tctgctccaa tttgggaagt gctgttccct ctatactctc 
atcaaccata gcagcctagc ctacgtctat tatagatttg tcgtaccttg ttgtaattaa 
ctgtatgttt attaataatg atagtaatga taattttggt atctgtaggt aattgaatat 



180 
240 
300 
360 
420 
480 
540 
543 



aaa 
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<210> 3 9 

<:i:> 380 

<:.ii> 3NA 

<113> Homo sapiens 

■ .2 ;o> 3 9 



x. cat cgaaca 


agaattcctc 


at aaaagaga 


ggggatagag 


gectgaaaat 


t ttaaataaa 


60 


g::caaacct 


tgtaatt agt 


gattct aaaa 


tttaggtgtg 


taaacttgag 


taaagtttta 


120 


gtgtcacctg 


ataagtgtga 


agtaaatgaa 


gaatcttggg 


ctgtactctc 


caagtgtctg 


160 


gqaagttttc 


aaaaacccat 


at cctgggta 


aaatgeatta 


atgtatggct 


gtgtgatatc 


240 


Ccttttaatg 


t tgt tgacag 


ctttgggcag 


agaattctag 


ct tt cccctc 


tctatatatg 


3 CO 


:<jc::ccttt 


cctccacaat 


aattaatttt 


t agttgaatc 


aatgactgee 


cat ccaaaaa 


360 




aaacaaat aa 










380 


<210> 40 

<212> OtJA 

<213> Homo sapiens 












<400> 40 
aaaaaaaaaa 


aaaaaaaaaa 


aaagggtaat 


aagtggggag 


tagggaacac 


caggtgetta 


60 


gtatatacta 


tggcttggtt 


tgcaaggaat 


ctgtcaacat 


ttaagcacaa 


gtcatctatt 


120 


aata ct at eg 


tagtcacagt 


atgccacaaa 


aaaacaaata 


actcacaacc 


aacatggtgt 


180 


acattaaacc 


agttacataa 


tatatacaaa 


cat at ataaa 


tagtgtcaga 


tataaactaa 


240 


acattacact 


caaaaagagt 


t agaggtctc 


tgeagaatea 


tgt gctcaaa 


gaat ctat ga 


300 


ctgaaagtac 


atgttaaatg 


caatgeagga 


tatgtaaaag 


tgttaattat 


ttaaatgtta 


360 


tacattt gca 


tttgcagatg 


ttattttata 


ataagctact 


gt ccttaaag 


aatttaaaat 


420 


cat ctcaatg 


aagagcaaag 


aggaaatgag 


aaaaaa 






456 


<210> 41 

<211> 399 

<212> DMA 

<213> Homo sapiens 












< 4 0 0 > 41 
ccgcct gece 


ctgtggcagt 


gtcgatgt tg 


tctacttccc 


cgtgtgcctc 


tattcttggg 


60 


ctctgtctct 


gttctcaaca 


ccgctgtgtg 


ctgagcacag 


cagaaatcag 


gacattcacc 


120 


att ccacctg 


cagect ctgg 


ggcccctctt 


tget ctggcc 


accttaccct 


cct egggect 


180 


ccccaccatt 


gcactcacca 


cacccccaac 


t cacctgccc 


ctccacctgg 


aaggggat ca 


240 


gt ccct gaat 


cat at gacct 


gggcacgccc 


t cccccagt c 


tgggatggct 


get cct cctt 


300 
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ccagggctgg tgctgggctc caccacctat gaaagcgcca ggttatctgc tgtgtccacg 360 
tgtgtctctg tcagtggtgg tgggggtggg gaggtgtct J " 

<210> 42 

<211> 619 

<212> DNA 

<213> Homo sapiens 

<400> 42 :tt tt tcctagtagt ttaaaggagt aaacttggtt acccaataag 60 



aataaaatgg caaactt 

ataactgtaa gaaaatattc tccagtagcg aaacataaac gcagcaattg caaatgtcca 
catatagtat agatgagtac cgtatagtat ttcctctctt agaatgtaag ctcaggtcaa 
ccaatcccat cctctcttta tttcctccag tgcatcaaga aaaacaatgt ataaatatca 
gatgctgaat aaatactact gacaaaagta ccttttttga aataaagaga aattctacaa 
agagagttta tttttgagag ttttcccaca caaacttctg gatcagcata ccaataaaaa 
acagcactgc atcttggaat actcaggcaa aactgagtat atgggaatct taaagtgctt 
cattcatctt ctgaaatagg aaataagcag acatttgttt cactgcttaa gatttcctaa 
attttttcta aggtaatagt ttagaaagta ccactttgtt tctcccaact tttagttccc 
.tattagacc aacccgagga ataatttttc tactttaaaa gttttttcaa gtcaaoatcc 
ctgggatcta aaacttagt 

<210> 43 

<211> 473 

< 2 I 2 > DNA 

<213> Homo sapiens 

«acaacJ?a atagttagag tgttcagaat ataattcaaa atttcttgac atataaaaaa 60 

120 
180 



atggaagaca tttcaatcaa aaacaaaatc aaacaagatc agtcccaaga tgaaagagat 
cttggaacta gcaggcaatg attttaaaaa oagctcotat aattattcta aagaaagtaa 
aacaaaatat gcccgtgatg agtaaagaga tataaaatct tatcagacac agaaagtaaa 
atgaacaaaa tggcaatttt ataactgaaa tatacattat tggaactaaa agtttcagag 
agtagactta atgacacaaa tccagaagaa agagataaca gaggaaagaa taagtaaact 
taatatcagr taataaggat tatccattat acattagagg gaaaagatgt ggtgaaaaca 
gaacagagac tcaggaccag ttaaatatca aatggtataa cagatatata att 



120 

180 

240 

300 

360 

420 

480 

540 

600 

619 



240 
300 
360 
420 
473 



<210> 44 
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:I1> 588 
:i2> DNA 

11 z> Homo sapiens 



cattgtatac 


ctatccttgc 


acagactgt c 


ttctggtctc 


ccatttatca 


tccartttca 


60 


gtrgtcttgg 


tcttagtgtt 


tgctatctgt 


tgggccccgt 


t ccacatt ga 


ccgactcttc 


120 


trcagctttg 


tggaggagtg 


gagtgaatcc 


ctggctgctg 


tgtt caacct 


cgt ccatgt g 


180 


gtgtcaggta 


aaacctt age 


tggatttggt 


gcatgactag 


tatt caggta 


acagcacctt 


240 


cttctrcarc 


t tgcttagat 


gectaagtae 


tccaatttat 


caeggggate 


tgecatgeta 


300 


taatgaagac 


atttgatttt 


tcttttattc 


agagattgat 


tatgtttgat 


actgttccaa 


360 


atacatatat 


accagatcac 


tattttcaag 


gctactttat 


ggaaaacct c 


aagtctaact 


420 


gtgatgatta 


cagaaggaaa 


atggtcaagg 


agtgattcct 


ttggttatcc 


tccaaatggc 


480 


catgcaatta 


aattggttct 


tatttagtaa 


acacccatgt 


ccctggaaat 


etcatattge 


540 


ctttgggaag 


tattatatcc 


tcatgaagga 


aaactaaatg 


gtattcat 




588 



<210> 45 

<211> 613 

<212> DNA 

<213> Homo sapiens 

<400> 45 

ctggaagtgg gectttggge agcttccttt atcctggcat tgcctgtctg ggtctactcg 60 

aaggtcatca aatttaaaga cggtgttgag agttgtgctt ttgatttgac atcccctgac 120 

gatgtactct ggtaagttgt gaaaacttaa gaaaaacgag ttgaattaag ttgtgaagaa 180 

cttcattctc cttgtcaaca tgtgagcagc ctcaaagagt atccttatgg atcctcttct 240 

cgccagtatc tccattaggt ttctccacac atacaatcaa ggtgataagt ttgattttta 300 

aggagagggt aacctttaga aaaagatttt gaattcaatc atgtaacctc agtggacaca 360 

aatatattta aacatggatt ttaaacattc atagcageca gacgcagtgg gaatgeagea 420 

atcaagggag gtaaggaatt tccagagtca ctcagactcc acctcatcag tatgeaattg 480 

cagtttgett gaattatgtc ccctataaag acatgttcaa gtcctacacc agctccccat 540 

acctgtgaat gtgatcttat ttggaaatag ggttttttca gatgtaatca agctaagtta 600 

agggcatget gga 613 

<21C> 46 

<211> 728 

<212> DNA 

<213> Homo sapiens 
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< 4 (J (J> 4 o 

ctccttggtt 


tatatatatt 


tctgagt ctt 


gtttgttgac 


tagaatggac 


tctatttcag 


60 


agcttctgct 


ttttgtttct 


gtgtcacctt 


gtcattttct 


aaattgattg 


gggcaccctt 


1 — u 


gggggaagtg 


gtctgtgaag 


gacaagtgtg 


caccaaggt a 


ctctgtaggc 


agggcaggaa 


18 0 


aggagtgagc 


cttgggggcg 


agcacaagtc 


aaacacaagc 


tgggttcttc 


ctgtcctcac 


2 4 0 


cttcctggag 


aaatcaggac 


actttgctgc 


gggaaagcat 


gacctgtttt 


aaccctttgt 


"5 n n 

JUL) 


ggtgggggtg 


ttttgttgca 


atactgctgt 


gggaaggcac 


caccctttct 


tgttttccac 


-o C C~\ 


ataggactca 


tatattcata 


ttttttatac 


ttattctgcc 


ctctaatctc 


tttctgcagc 


ion 

4 U 


catctcattc 


a t ll ucai-cu 


caact accat 


tccgttttgt 


acacttatag 


ctatattatt 


480 


gcctctttat 


ctcacaagtt 


gtggtatgat 


aaataagtga 


tgtttgtaca 


ctgtttttgc 


540 


aaaaaagctc 


acagtgcttt 


ctgggggtat 


ctactaatta 


atctttacag 


aatccctatg 


600 


agatagatag 


ggctggatag 


ggtattcagc 


acacaattca 


ctagaccatg 


ctgtctctct 


660 


attatgataa 


aggattatta 


ttatgttaaa 


atgtttatac 


actgaataca 


taaatttgta 


720 
728 



gagattga 



<210> 47 

<211> 578 

<212> DNA 

<213> Homo sapiens 



cctctttaaa attatcagtg ttcacagtat cttccaaaag acatgtaaat gtataaaggt 
ataaaaaata tacatataaa ttttacaatt ttgtgagcta tatagtagat ctcttatttt 
gtccataggt cttaaagatc ttatactgta ttcaggaata aagataactt cagtgggagg 
cctttacagg gctaatgagt aagcattatt ttgataaagt tctgtgttgt ctacaataga 
tatagtagaa atactcttgg aatggtaatc atcccaggcc ctgctttgga gcggaagaaa 
tagtcaatgt agaactttac agtatattgt acacagatgt gcctgctaat aacttctgta 
gacagcaaag tttaagagaa attaggtggt aaatgcaaca tatgtatcta aataaatttg 
gtctgaggga tttgataaga tgaaacagta catagtccag aaaattttta tactcaaaga 
attatagaaa atatctgaaa tgttttcagt tttgtgcata tccagaaaat gtcatcctgt 
gatctgctgg ttggcagccc agtggcagta ttagatgt 

<210> 43 
<211> 469 
<212> DNA 



180 

240 

300 

360 

420 

480 

540 

578 
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<213> Hoxc sapiens 
■oCC> 45 

:aaaaataat acaataaaat cc:tgccaga taattcraac atctct gcca tgttggtgtt 6C 

"tggtcrat tgattgcttt ttctcattta agttgarrct tagcataatg agtgatttct 12C 

aattacataa tactttgggt attatgttcr aaaactctgg atcttattta aatcctttgt 180 

t :tatgtgga cttttctgat actactctaa taggagtggg ggtgggggtc actgtgtcat 240 

gactgccacg tagggggtgg aagtacagtt tccccacttg acctgtartg atcctggagt 300 

gggagtgatc ctcactacaa ctcggtggga taggagctac tgccccttgt tgggtcccca 360 

catataccac cctggctggg agtggcagga gtgctttgtc attgtgcccc atgtggcctc 420 

:gctcacact gtggggagga gtatccttgc tgcccctgag tggtggtga 469 



<210> 49 

<211> 637 

<212> DNA 

<2 1 3> Homo sapiens 

<400> 49 

aggatcagct tggacatgcc cattacaaag caaataagta catgacatgt cataaagcct 60 

catgaaattg gtcacatgcc aagcacttct cccagtactc acagacctgg ctaactgcat 120 

acaaagaaag ggccagggcc cacctcacca tggcagaggt gtgctctggg cggtggcagc 180 

accaggtggg acagagggca cagagaaagc tctcaatact catggccacc aggagacaga 240 

gacccactgt gtcggagaaa taggagacag gatccagaaa cacagccacc tgcaatgccg 300 

cctggtgata cagcatgagg attttctcca gcaggatcac agttacacag gagaggttga 360 

ccatatcaac agtggccagg ttaaggatgt aggtcacata ggggctgctc cagacctgtg 4 20 

agtagagaag ccagcagatc acatcattgc ctaccagtcc acagagggcc accagcactg 480 

tcagggagaa gaccacctgc ctgtccacca accactcacc tcccgtatgg ctcatgttca 54 0 

catgtcctga ggtctcagtc tcattgtccc aatccagctt tccagagagg gttgcgagaa 60 0 
gctaggctat ggtgggctac cttttgctgc ctgcgca 637 



<210> 50 

<211> 638 

<212> DNA 

<213> Homo sapiens 

<400> 50 

catttgaaat atttcttttt ttaaaaattg ataaaataat gtaatagtat accattttga 60 
taatatataa tttatattaa atttcaacaa aaaagcctgt ttgtaactaa tatttttaat 120 
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taattatttg gtctttaaat atctgtcata tttaaaaact gatatctaat ccatctaaac 
aaaatccact tcaaattcaa aataacctgg aagaaaagca aacaaaataa ccaactttaa 
gttgtaaaga tgataactat tatcagggat gtgcctgtgt ctgcttctat ttactgtcac 
attttaggca ttcttttcta cttgacagtt cacttctgag tgactaggaa tgaagcttat 
tttagcctac tttttcccat ttgtttttgt aaaagaagaa acacagagta ttcttgaaaa 
tccagtgtgg aacattttga tgtttaccat cagcaatatt atgaaatatg tcacatatca 
tctacatctt tttggtaatt atttatgtac ctttcatttt gacactcaaa aatggccact 
tttttttctg tgtatgaaac ccatctatta catccgattt tattctattt caaaactatt 
ccaarcatca ttcattggac aaacagattc tcaatatt 



180 

240 

300 

360 

420 

430 

540 

600 

638 



<2IC> 51 

<211> 311 

<212> DNA 

<213> Homo sapiens 

gjaaaatggt aaggctattt atcacagcac tatctataat agcaaagtct aaaaggataa 60 
aaatgtccat ccagtgttgg aagctgaata atctgtttta catttacaca atgaagaata 120 
tacactgctt tggaagtgat caccaggata aatgaacaaa acaaggtaga aaaggatata 180 
tgtaataata tataatcctt taaggaatgg ggaggggcaa atgtaattat atttgcttat 240 
atttttaaaa tggaaagttt aacctaaaac taataaaaat gactttacta gtttaactga 300 

311 

ctcaaccatt g 

<210> 52 

<211> 570 

<212> DMA 

<213> Homo sapiens 

cJcSgggcc cggaagacgg aagactcggt ggcgcctaat aaggagtaga ggagtcggtt 
taccaggtgt gggatgagag aactgccccg acgccccctt tccccacccc aggcaaggaa 120 
gtccagctgg ttgggctggc ttagcctctc cctcccgtga aatggaaaac tctctctatg 180 
cggagttctg gggactgact tgcctagaga cccctcctgg cccagactag tccccactcc 240 
cotcctactg agcttctgag cgtccgacga ggcacagtcc ctcccgtcgt gcagcgggaa 300 
aacggactcc ccgagaggtt gaggaatttg ctcagagtta cacagtgggg aagacgccaa 360 
gccaggattt taacgcaagt tgtccagact ccaagggcca gattctcctc tgacattaac 420 
gccgtgcccc aggaccatgg actgctttcc ctaacaccca gacagaaaac tgcgatgcct 480 
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tgggt atgat tgaaagaccc agatagcgat cccczzzccc aagtgggtt g ggcggatgcg 540 
gccgctgtcc ccgcgggcgg tgagcgacgc 57Q 

<21C> 53 

<211> 60C 

<212> DNA 

<213> Homo sapiens 

<400> 53 



gccat cccca 


ggaagctttt 


agaggacaaa 


aacttagttt 


ct gcattcat 


tgctctgtgt 


60 


aat taaaatt 


gggagtaatc 


cccctacaca 


cagtatgaag 


gggaatacag 


tagtgaaaaa 


120 


cct caaatt t 


tt ctctgtaa 


attgaagt aa 


ttgacctggg 


tggcatctaa 


attt cgaacg 


180 


ctcaaaaagg 


t gagttgacc 


ttget gt eta 


t caattaccc 


actgtactct 


cagatccttg 


240 


gaaattt etc 


catatcctct 


ggaggccttt 


cagagcagaa 


atttgettgg 


gggtttgtgg 


300 


gactgagcac 


tcaggctagt 


gtagaatgtg 


gcagagcatc 


agatcactgc 


tctgaagacc 


360 


atccctgtca 


tagctctggg 


gttctttttt 


ggaagtggaa 


ccagagtcat 


ttt ccaggct 


420 


gggatgatga 


acttgtgagt 


taactggata 


cctcagaaca 


gtggaggcaa 


acaaggaagc 


480 


acaggaggct 


tctgaggtct 


ct tacattgc 


cctggagcct 


gtaggectea 


ctcatttgcc 


540 


ctcttgtatc 


atagtttatt 


tgtttgttaa 


attattttta 


cgtttggatt 


taaaattttt 


600 



<210> 54 

<211> 720 

<212> DNA 

<213> Homo sapiens 

<400> 54 



aatagtccag 


act aaaaatt 


tgattaattt 


ccaaggtaag 


aaatatacag 


ttaattcctg 


60 


ctaacactaa 


cacagaaaaa 


gtgaataaag 


attatcaaaa 


acttttttaa 


taaaagaagc 


120 


atttctgtag 


ttaaagtgat 


taagaagaaa 


tgaggtaaat 


gagaacaaac 


tttatgaatc 


180 


aggagaaaaa 


taat cattt g 


taaaaaaaaa 


tcctcaaatg 


cagtcatctt 


atgetaaact 


240 


ctgetcatat 


ttttttcaat 


aaacaagcaa 


tattatatgc 


aaattattat 


gtagttaaca 


300 


ttttt ggaaa 


tttaattata 


atgaaaagag 


tttggagttt 


ttttgaaaga 


cataaatt ga 


360 


gtctttattc 


agataccaac 


tacatgattg 


t aggcatgac 


at atgttcta 


gatcaeggat 


420 


tttcatetgt 


aaattgggga 


agctaatttc 


tttttaagat 


tatgt cccag 


tacattattg 


480 


cat att gt at 


atactttgea 


ttattgecta 


attccttgtg 


cctgagttta 


ttgtataaat 


540 


tact gagggc 


caaaat gaag 


ttgtaaacca 


acattgaaaa 


aagaagcaca 


ctaaaatcaa 


600 
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atagtaagct gaaaaataac tagtttaaat ttcatccaga tgtatcrgct catatgtcat 



tcaaaa 



tctt cggccaatta ttatttacat ttaaaaaatg caaatgatat ctgctagtac 720 



<210> 55 

<211> 619 

<212> DNA 

<213> Homo sapiens 



caacatatgt tcccaaattt attcataata atgaatgtaa ctagatcaat ttcttgatgt 
acagtattag tccatcagat aactatgcta tatttatcca tcttttatca gtgtgtattt 
cagctgtttc ccatttgagg taaaggggta tacaaacaat actgctatga acactcttca 
gcatgactgc aaatattcat gaccaagaat ttctcccaag cagtgttttt caaactgcag 
actgcaatct agtaatgggt cattaaatcg atttagttac aataagtggc atttttttaa 
acggattata atacaataga aaatatcaag gtaataggca cacattctta gcaatgaaac 
tacagttaaa ggaataaact tataaaacag acatgcttca taaattattt tctaaatttt 
tatcatgttt aagattttta ttgtatttaa atattagtaa attcacattt gatataaaca 
ttttcatata tttaccttaa ttatatgtag taaaaataac ttatacgaaa cttacttcat 
gtgtgtataa tgggtcatga agtaaaatgt acttcagcgt gggggatcat actaacaaaa 
gtttgaagaa cacttctct 



<210> 56 

<211> 659 

<212> DNA 

<213> Homo sapiens 



300 

360 

420 

480 

540 

600 

619 



aigSgattg cacagttagg aaataaattg gccaacattt actagttaat ctttattaag 
aacttactga gtgtcaggtg ctgtggtaac acattatgtg cattacgttt gtaaatccca 120 
acaatgaatt aagcagcctt atgattctca tctcacagaa tctagaggta agtaacttgc 
ccaagttaca ctgctggtaa gaagccctac ttcatcaaca acaactacac ttgaaacaat 
agcaaaattg aagtgtgaca gtaaactgaa tgcaatatac attacagtat aatttatttt 
attacttaca catttcagca aagtgcaagt tttctggagt atttatcttg ttcccataga 
tgttgtacag ggaattcaat aataagaata gtagccagaa aagaaaaagg cagaaaactt 
aacagttata agaaaatgaa aaattttagt acttttttct attcccatgc tatatatcat 
aatatagagg aaattaaaga aaaatatttt tgattacata acttttaaaa ataataattc 
tgtaggtgtg aatatgtgtg tgttaacctg tatgagtgat taatatgtca ttagaagaaa 



180 

240 
300 
360 
420 
480 
540 
600 
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ggatgttacc 


cac: ctaaaa 


taatgrtaga 


ti ^acatttat 


gcactaataa 


tatgaacca 


659 


<Z10> 5~ 
v21I> 640 
<:212> DNA 
<Z13> Hoxo 


sapiens 












<4C0> 57 
atagtctagt 


ggggaggacc 


cagccaccga 


ataagaaagc 


caatt catca 


at cccatcat 


60 


tgcaagtgtt 


ggt aagtggc 


aagagggaca 


acagtataat 


ggtatgat ca 


caaggact ag 


120 


aattggtggg 


ggagagctag 


tttatatttc 


atggccagca 


aaggcttctt 


tgagcagagg 


180 


aatttttatc 


t gagtccaaa 


cagggggggc 


acaaccat gc 


aaagat gggc 


att caaaata 


240 


gagaaattag 


caaacacaaa 


agecaagggt 


ctgtcctaag 


aaggaaaggg 


aagttggggt 


300 


gaagaaaaga 


gaatcaaaag 


tgtgcaggca 


ggacct catg 


gtccagaaga 


agtctgaatt 


360 


. i^n i— ^— v — aa 




ggect ct ata 


gaatttgagc 


at aact at at 


agcatttttt 


420 


tcttttttct 


tttaattttt 


aatttttttt 


atttgaatac 


agacatcatt 


tcaagagact 


480 


gaatagcatt 


ttctaaaggc 


tactctgacc 


actggttgtg 


gaatgactgt 


gaagggct gt 


540 


ggggaagggg 


gaatgggtgc 


tcccacacct 


tcacactcag 


cctgtttggc 


atttgettte 


600 


atttt get ca 


agtgccacag 


ggcttagatt 


agagtgatct 






640 


<210> 58 

<211> 637 

<2I2> DNA 

<213> Homo sapiens 












<400> 58 
t tgcagggta 


gtgatacaca 


tctttattcg 


aattctgagt 


atttaactgg 


ttatttttca 


60 


tgctaaccta 


cattagacag 


ttctcatgtt 


caaaacat cc 


agtctattta 


agattggatt 


120 


ccccaagaaa 


atgtgctaca 


catgtgaaaa 


tgagtacagg 


ttgagcatcc 


caaat ccaaa 


180 


aatccaaaaa 


tacaaaatct 


gaaatgetec 


aaaatccaaa 


agtctttgag 


tgtcaatgtg 


240 


atact cat ag 


gatatgetea 


atggagcatt 


ttggatttca 


gattt ccaga 


tttgggatac 


300 


t cgataagtg 


taatgtaaat 


att cccaaat 


caaaacat at 


ctgaaacctg 


aaacacttct 


360 


att cccaagc 


attt cagata 


aggaatactc 


aacctgtaat 


ttaaatcaat 


gecagaagaa 


420 


ct art agggg 


aaaataaaat 


t taat aacca 


aagttagatt 


ttacagcttt 


aatggcaact 


480 


ttagaacatt 


tt aatagcac 


aaaagaat aa 


aacagacttt 


ataatatcat 


agcaagtaga 


540 


aagcaaaata 


gtaact ttat 


tctatgaatt 


aaaaagt cac 


agt atgacat 


agttct tagg 


600 
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tttacagcca ctatacaagg gacaaagcca gagccaa 



2I0> 59 
211 

213 



640 
DMA 

Homo sapiens 



^carttagt gactgtctct cctgctagtg gctcagctcc acaggggcag gtgctttgtc 
azzttatttc gtgtggtatc cctgtatcta ggatgcggtg ctggtactga acaggtgcac 
agtcagtagt taaggaacaa ttgaatgatg actgctgttc tgggcttatg agctttttcc 
tgtgccttat tgtcatccaa tatttgctat ttataagatg tcaatttttt tttaaatgta 
aggggttgat gagctgttat ttggttttat tgaggggtgt tttgggacat ttatctcagc 
aaaccatggc cacgcctcca tataatgtcc aagagaaaga gcctctaaat gcaatgtgtt 
ggatgttagc taagtgaaat caccacaaga agctcatgac tcaaatcaca gaggctcaca 
aggccctagt agaacgggca cctctgggct tgcctgtggg ttttcttggt atgtctgtat 
cg-tgt 



637 



«Jggataat gaaactgagg catatccaca tacaaattat tcggccttaa aaaaaaagaa 60 
t"ctgccat ttgtaacaac actgaagaac ttggaggaca ttatgtggaa tgaaacaaac 120 
:aga tacaca caaaaaacac tgcaggatct cacctgtaag ttaaatctaa agttgagttc 
atagatgcag agagtagaat ggcagttatc agggatggga aaatggggag atgctggtca 
, a ,^,agaa agcttcagct gtgcaggatg aatacattct acaaatctcg ggtacagcgg 
tg.rctacag ttaacaatgc tgtactgtat atgtaatatt ccctaaggga gtagatctta 
ag-ctrtgt cacaaaaaaa gaagaggtaa ctgtgtgaag agagggatgt gttagtcagc 
taattcacat atagtcacgc tagatgataa caatcagctc actatatata tcaaaacgtc 
acaccacata ccttcagtac gcaattgtaa tttcaaaaaa ttatggcaaa cattgtaaga 
gtttagtcaa attataaaat aattacatat ctactctgtg accagactgt gtttgatagg 
gagargatgt ttctaaaatg gaaagctatc tagtcacata 

<210> 60 

•:211> 486 

•:212> DMA 

•:213> Homo sapiens 



180 
240 
300 
360 
420 
480 
540 
600 
640 



180 
240 

300 
360 
420 
480 
486 



;210> 61 
<211> 607 
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<~ 2 1 2 > DNA 

■ 213> Hoao sapiens 

• 4C0> 61 

agctctgrcc agagggctca ctaaaaaaac ttgggtttct attaaactag ::tcagacca 60 

ctgtgrtrtg crctgttgaa gcataaacti caataaaatt aacagtaagt aaacagcagc 120 

tatgaagcta tcgggaggtt cgctt caggg tttgttttcc tttaaca ttt gctttaat t c 130 

aaaccataaa ggaaaatatt ataccgtagc aagacttagc aatactttag ataaacaggg 240 

cctaaacaga tatagataat atagataatt atttttctca aatatatatt tcatattata 300 

tataatttta tagaactgta tcaaaatgat tacataagta ttatatataa aaaaactatt 360 

tttcccaaaa tgacaataag cattaccaca gcgcaaaatc tgtgccacag gaaaaactat 420 

:agaaagacc cctttacctt cccttaacca ttaatacaga acaaacacaa caccagcgag 480 

tccctgcttg tgtggagtgc ctcctaagag aaataagtat tagtaagaca gctgtttctg 540 

gataatgggc tcctgtgtct gtgaaaactg ctacaaacca aacagtttag attttttgac 600 

ctgacct 607 

<210> 62 

<211> 546 

<212> DNA 

<213> Homo sapiens 

<400> 62 

aaaagcaaaa tcttgagtca gttgaagcca tgatatttta ttccttcatg accttgagat 60 

agcagtgcta aaaccatggt ttgtacctat catatttttt tctttattca atgatattat 120 

tatactgggt aatatttggt agtcaagaga gcatggccct ggtttggaac ttccatggat 180 

gagtacataa gaatgatttt aatcagcata taattatata gaatcatata tatataggat 24 0 

ctagatatag atctacttgc tgacttgccc attcacacat ctctgtgtcc catcagtcct 300 

caacagaaag aggatagcag atattccaga agaagggact ggaaaaccat ctagagcaag 360 

ttgcatcttt gatttacaac ctaggaaaca gaattgggga gccgatcaaa ggatcttgct 420 

cctttgcccc agaaaacaaa actgggacac cagcaatgac tgttaaatag taccataggt 480 

tgccttgcaa ttcagatcct tcccgcctcc atctctgggg atctttaagg accaggggat 540 

ttggga 546 

<210> 63 

<211> 550 

<212> DNA 

<213> Homo sapiens 
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^ccctttc'g cactctgttt tataactgca gggcctggaa gcctgtatac tccatttgcc 
agaatccttt accgactggc ttctagtcaa atttggccaa tgagagttac tggtgagagg 
aaagacgcca ttctgatotg gcaccagtgg tggaggtgtc tcagtggcca attcggcact 
ggccacatag ggcctcttct gtgaaggtag agaatgggca ctggccacac cgtaacctcc 
agcagcaaat gcagctagag ggctccagcc taagagtggt agcagctctc tcatctctgg 
gcagccttcg ttcctttctc ccccagcctt tccaatgcct ttgcaaccgt ttcccagaat 
taaatccctt tgtgtttga. tgatgtacag tgttttttgt tttcctgatt gggactgact 
ggctgattat agaccaaagt attcagaagc tttgggaaac caaggggttt ataagtcaaa 
atagtgtaat gcttttctgg aaaccagtct tccctccaaa ctgttatcag gcaaatttta 
tgcagttctt 

<210> 64 

<211> 598 

<212> DNA 

<213> Homo sapiens 

tJgaaataaa ctcttctttt tgttttoatt ggaaaagtct ottccctcta ctcacactga 
aggc ttgact catatgagtt tttcccaatg acacctttga taattatttg ataaaaataa 
tactgtttaa aaaaaaaaac ctcgctttta ttcttaacca tagttcagtt ttactctgag 
atatgataat gaagcctatc aaagaatgtt ctccgggagt tagttccgtg agctctggtt 
tccctgtgga aggccaoctg tgtgctgctg ctgtgggaga atgtagggct tgagtcatct 
ctttcccctc aagctgccat ccatttctca ccaacttttg accacctccc agaagtgagc 
tacagtcatg caatgttttg gtcaaagact aaccacttat acaatggtgg tcccatgaga 
ttataataot .tatttttac tgggttcttt cc.tgtttat atatttagat acacagatac 
ttaoeattgt gttacaattg cctacaatat ccagcagtaa catgctgaat aggtttgtag 
cctaggagcc ataggctatt ccctatagca tagatgtgca gtaggctcta ccatcatg 

<210> 65 

<211> 716 

<212> DNA 

<213> Homo sapiens 

a"Scggggc agcccctaag atgaatgcta ttggtttgca cttagccttc attagacgtt 
ccttccacag atacrtaotg cacactcatt ccaagtctag gtactcaggg tacatcagtg 



180 

240 

300 

360 

420 

480 

540 

550 



60 
120 
180 
240 
300 
360 
420 
480 
540 
598 



60 
120 
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aiacd wtagi. 


v_.k_.yy u 


l ydy _td\jday 


at gceatgat 


anr>af t ;^ ^ rr ~" 
dy y d u vj a _.y — 




tt.cctggaga 


adydyLaayy 


d. C3 O. U d L> a u y y 


3 (T .3 f" *" c 


l y u y a _y 


aanrr't"-''^ , 1"rf^'t~n 
ayy i_ ■ - i-y a 


2 4 0 




/^r —1 r~\ 1_l f"T ,~T <T Zi 

UdyaLdyy^d 


ayyyciyyayy 


1 — ■ »_, _u uqu L.ciy 


c— . a — - a y ^ — y 


yyw Ly hqij ^ 


3 00 


-ad L Ltt a y y 




i_- ^ a _. a y i_- 


n n n n ^ ^ t" t* f 1~ 


\_J CJ- C_ CL CL C— ^wj 


_- w a v_^ ^ — . ^ — d 


3 60 


m c_ y a y l. _. y 


La L - Lyt^a 


aa L u y a i_ v — y 


< — — . Ci CI L, v_J CL — ' 


_ L LyL Lvj *^ — - 


teagctgetg 


4 20 


get ggaaaca 


gcccgtggga 


agtgtgaact 


caatatgaat 


gtgatggtgg 


gtcccaaggg 


4S0 


at. gagct gag 


aeggt gagtc 


cattgtgctt 


ctcacagcag 


agatctgagc 


ctt gcagtt t 


540 


t ca t ggacac 


ccctaatgtt 


ttcatggagt 


gagagagaca 


gaaggcact c 


agt aagcata 


600 


a gaaa tgaat 


gaataaat ag 


d. L a acty y La_ 


yaLayaau^i — 


u.y i_.c_.ciy i_. a i_ «_ 


CL L_ v_j* CI Q C3. d 1 . — - \^ 


660 


cgaggt ggca 


eggagaagga 


ttgggagtgc 


caggatgggg 


agggct gcaa 


ctgagg 


716 


<210> 66 

<211> 4C6 

<212> DNA 

<213> Homo sapiens 












<40C> 66 
cctggtt taa 


tggtataaat 


utauaaucau 


aaaaaLaltu 




ciCT„clL_3.cl(_lt_-t-. 


D U 


1 1 ct cct aat 


ggecaactat 


LtLtyaaLLu 


/-- +- i~* /— * +- +- — 1 —j 
CLyCLt Laa t. 


c±t_- i_ u t y a uya 


LdL L L L U a L L 


1 0 n 

-L __ U 


t ct t cct caa 


gacacat tac 


catgtctatc 


atgtctcctt 


teacagtgea 


gcaccatcat 


180 


att t cca tta 


acatgtggct 


ctggacatac 


aatagatcca 


actgcacccc 


ttaaaacaca 


240 


gcggcaatgt 


ggtagagaaa 


actgactt aa 


catagtaaaa 


actatagect 


gagctctget 


300 


caccaagctg 


agtattacag 


d y ci t_ ci U LdLU 




l_ i_ y c± l ay ay l. 


Laaciy i— y ci 


3 60 


t caat cagag 


agcaagat ct 


aagcttaatg 


ggtaaaaatt 


cagagttg 




408 


<210> 67 

<211> 576 

<212> DNA 

<21 3> Homo sapiens 












<400> 67 
ttctgaaact 


aagcaaaaat 


gagecttaaa 


LLyL LCdyLL 


yy ugdy a Lay 


ciyoctyciycii-- (_ 




tt ggatgatg 


tagaacatga 


agatgtatgt 


atatat teat 


ttttggaggg 


gggtacattc 


120 


ctct ctggct 


act atat act 


cctagacaaa 


aaaatacagt 


catcaat cac 


tgattcagtt 


180 


aaatatctgc 


ttggcaacgc 


gt tt cacaga 


taggctatta 


gaagaaacaa 


gcaaatgtt t 


24 0 


actgagtaca 


tactgtgttc 


cagacacagt 


gttaggaact 


ggt ggataaa 


acataaggag 


300 


aaggacaaag 


actgt ccagt 


ggcagctaca 


gtcaatggca 


gggagtatga 


tcaagtaat t 


3 60 
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ggctaatggc atcactgggt accacagcag tataggggag gaatattcca aactggggag 
ggatggggag tttggtcagg gaagatttac catagaaaat gctaagatga aacctgaaag 
gctagaagca gttagccaga ttcaagggta gggagaagac ttttttaggc agatgacacc 
gcatccatgg aagcaagggg tggagggaac cagaag 

<210> 68 

<211> 613 

<212> DNA 

<213> Homo sapiens 



afctcctcL gacctcatag gattaagtga gatgttgaca cacctcactg cactgagtgg 
caaacattca tcccatccct cctcccacca gtggccaacc acagggcatc tctggtttac 
atgacctacg gcaactcgag gccattcaca gtaaaggcca ctccagatag tgatgatgac 
actcacttgc agaggcagga gggtccccgc acacccccct ccaaaggggc acacacacag 
atgaccaaat gcatcccatg aggcagagcc acccaaagtc ccttagacta aaaatcgtct 
aacacacaca cacactgttg gagcccagtc cgcggagtgg gtgagtattt ccctgtccaa 
ataggtggca gaaaaaaata ccagggactg acttctctct ggcaaaccaa gacaaacttg 
ccatagagca tctcagtggc cagcagagga gagaggaggt catttgggac catttactca 
tgcgagagtc actgccccat gctaagattt cccctaaaaa taaaatgata agataataac 
tcataatgct ctccccaaat cagtaccaca cagacccccc tcttctgttt gctcagaccc 
ccgctctcca gca 



420 
480 
540 
576 



300 

360 

420 

480 

540 

600 

613 



<210> 69 

<211> 607 

<212> DNA 

<213> Homo sapiens 

a^ccact ggcctctttc tgtgggatgc aggcgttcat tctccctcag tggctcaggg 60 
aggctgagca gagccatata aacctaggga gaagcccgtg cttgaagcct catgttgtgt 120 
ctgtcaagga agtttcaagg ctaggaccag cctccacggg gcagagaagt cgtgctttct 180 
gctctggtgg ggtgtgatgg ctcagtttgt catgcaggtg acccaggtga caccagtcag 240 
gtggcctct, cctggcattg cagttagaat gtgccttgag ccacatgtca aggcaattga 300 
gtgtttggag tcctcaacgt gcccccttcc agtcatcctg ctcctgagga tgtgctgttg 360 
cctggttccg agcctgctgc agctccgcgg gccgccccct ccctgttcac ccaggggagc 420 
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aggcgtgttr cctccccagg ggcttgagac ctgccgtcct ttcccctgga ccctc:c:ct 480 

cc::caagcc ctaacccaa: gccactccrt cctgaggctg arggtggcrt tgcgtgaggr 540 

gggccctgct gagcagcaga gaatttctta gaattttcat cgccagatgg ctctgggtta 6CC 

gcgctga 607 



<210> 70 

<211> 596 

<212> DNA 

<213> Homo sapiens 

<400> 70 



at aaacaaaa 


cgttgatagt 


ttgaacaaat 


gttaaaaaga 


aaataaatag 


gatatgtgat 


60 


ggagaat gat 


tggcagggtg 


cctatgttag 


atgaggaaga 


gtcagagata 


tagcctttct 


120 


gaaaaagt ga 


cactt aagat 


gacaaaagaa 


gaaat aagaa 


aagccacaag 


cccagcgtct 


180 


caggaacagg 


attcagcaag 


tctgaagccc 


caacgcagaa 


aagtgtaatg 


cgtcttctag 


240 


gggcatagtg 


agaaaggggg 


aacaaaatat 


gacaaagagg 


gttgggctgg 


agaccaaatt 


300 


gtggagccgt 


cagcacaaat 


atggcattta 


acattgcagg 


gaaggaaaag 


atgacccaga 


360 


ggaaaggtgt 


agatagatga 


ggcagaaatg 


agaagaccca 


gcacacagag 


gaacagcctg 


420 


actttgaagt 


ctggccagac 


tttaaagagg 


aggctgggaa 


ggagggcagt 


gatggacgag 


480 


gaaacagaaa 


gt acaaccag 


acaaatgcca 


agacaagaga 


ctgcttctag 


aatgtaggag 


540 


cagccatcag 


ctgaattcag 


ctagtaggct 


gtggaaggtg 


gtacaggcac 


aaacct 


596 



<210> 71 

<211> 711 

<212> DNA 

<213> Homo sapiens 

<400> 71 



aggctgcctg 


cttcgtgtgg 


gagaagcaca 


ggactttctt 


aactgtgaat 


tgagcagcag 


60 


cattgggtca 


cgggaaggac 


acagggacca 


gcagt cacag 


cccctggtgc 


ctctctgagt 


120 


ccct ccatct 


cgaagtgcct 


gcctggccca 


ccttgtggtc 


ctcacttgga 


gcatgcagtg 


180 


ctggaatctt 


cttagtttca 


gtcttacttt 


gccgcccgag 


gtatgttttc 


tctgcagctt 


240 


ccct tgccaa 


ggacatccta 


gagatgggtg 


atggaacttc 


caattgtctt 


taaacccttt 


300 


ggatactgga 


aagcctgacc 


tgggactggg 


tactt cagca 


gaaat aacac 


aggggagaac 


360 


agagtcaagt 


ccggagttca 


gt tcagt cat 


caggcagtgg 


agccacaagg 


tggggcagtt 


420 


ttcccaggtg 


t ctcatagtg 


gctgacttga 


gccagtgacc 


t ctaaagata 


gagcagagtc 


480 


caaggaat ga 


cctacaaaga 


gtgaagggga 


caggcaagag 


ctgatagctt 


tggaccaaga 


540 
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ccacgttccc tgttctgggt ccatgatgct cccttccccc tgtagagggc aggtgaggac 
catgtggatc tttttggaaa tacatgtgga tgtttgcaaa tgcagaaccg actggtggaa 
agggcgaaca tgaacagatg atgggaagtc tggccctcat gggaccatat g 



<2I0> 12 

<211> 583 

<212> DNA 

<213> Homo sapiens 



«aca.gJcc ttcctcttca cacaacaaac aatatttcta ctaaaataca taaaaggaac 
agtatttcat ctgttaacag gaaaaaccaa actaaggtct ccttatattt ggcaagggaa 
aacattcttt gggtgttaac cttggctctt gacacttgac aacttcctac agaatgtcat 
ccatgtagaa ggtgattgag ttaattagtt gcaaaaagaa gggaaaatta aatraagcag 
agctgaaata ttaatcaaag gtatactaaa aagttggtat gttagtgtta tccactctat 
atagatatgt tcaggtgatg ttttttcata taccattgac tttttttgtg tttgtttact 
ctgccatgtt ccaggatgcc aggatgcaat attctttcag gcttcttgat aacactagtt 
ctaattattc agtaatctaa aaaattatcc atagtagaag catatatgct ttatttgggg 
ttgaagggtt ggacatatat gctttttctg tggataatta tatttatttt gggtacattg 
gaaagtattt aacacaaatt tagtggtatt agtactagca agt 



<210> 73 

<211> 323 

<212> DNA 

<213> Homo sapiens 



cattgctrtg tgtgtataag tgaatgacag tgtgtgtgtg tgagagagag agagagagaa 
tatatgcttt cttttaaagg tattgttcaa gtgaaaacct tcattttaaa atataaaatg 
agtggctcat taagacccta gaggttcttt taagaataca agaggatctc tcattttcat 
ttcctagaat ttcacacaca atacacatgc acagtacaca cgtgcctgtg cgtgcatgca 
cacatacacc ccccacctct gctaataaag caaggccctt tctcactaac ataaggcaat 
gataaaatca atattcatat tct 



<210> 74 

<21i> 536 

<212> DNA 

<213> Homo sapiens 



600 
660 
711 



60 
120 
180 
240 
300 
360 
420 
480 
540 
583 



180 

240 
300 
323 
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<40C> 74 
ttgtttcaaa 


rt gccagctg 


ctt at gtcag 


act gact ceo 


r t att atgee 


t ccagt aggc 


60 




ggccaaacag 


ctagataagt 


geggggcagg 


acaaagg get 


ct tt gcacag 


120 


eagggaggca 


atgttggtgg 


gggaggggca 


ggaggtagga 


aaggcaagag 


gaggaggttc 


ISO 


tttt ccct gg 


gagat t att c 


agttt ggcat 


acaattaaag 


aaatcatttt 


tagtt cccac 


240 


tcaagcattg 


aatrtttgcc 


aaccacatac 


tattaacccc 


aaatttgata 


cattt cagaa 


300 


tatcttgtag 


ggatccat tc 


tcgccaagga 


aaaataaaaa 


aataaataaa 


gctctgtata 


360 


ggtt aaaata 


aaataaat cc 


cacact ct gc 


accctcctag 


gtgcaagt ca 


cctcccgagg 


420 


agacccgt t c 


tagagct gaa 


tt ctcattaa 


gaaatggaaa 


agaatactct 


atctgaataa 


480 


aaacacattg 


t aat acaatg 


tgtttatttg 


ggttgggatt 


ggacctgaac 


atgtag 


536 


<210> 75 

<211> 674 

<212> DNA 

<2 13> Homo sapiens 












<400> 75 
tccctggtgc 


caaaaggttg 


cagactgctg 


ttgtagatga 


tgaagagaca 


cagecaagtt 


60 


aagtgacttg 


cccaagaact 


gtacagctag 


gaagttccag 


agcctgccct 


ettagctget 


120 


tcactcaagc 


ttcctgctat 


gctagagtac 


catgetaaca 


gcaggactac 


agacacacat 


180 


gaaacaaaaa 


gaatgt aaaa 


tgtcacatct 


gttccaataa 


tgtgaaatgc 


caggagctga 


240 


gagact gcta 


t gaagggcaa 


gtctcatggg 


acattttttc 


caatgacttt 


tgtggctggt 


300 


gaactgtggt 


cctgcggatg 


tgccataaaa 


aaggaaagca 


ttgttttctt 


cccgcagatc 


360 


atctttaagt 


tctcagagtt 


accatttgac 


ttgacaccat 


ttatacatgc 


catgaaatca 


420 


tttcattact 


t gctgctagt 


actttttgga 


gtaataacat 


gtataaattt 


ggt cataact 


480 


agagatacat 


caaaatctat 


ctggcttcca 


tttcatctct 


tgaaatacca 


gaagaccaaa 


540 


tgcttactt c 


ctggtacttt 


tgtataaaaa 


acaattacaa 


aattgtgaag 


gttactatca 


600 


tttttcat ca 


gcaccataaa 


atcagt aaca 


aagataagac 


attattcaga 


tctactataa 


660 


aaaactacat 


tgga 










674 


<2I0> 76 

<21i> 523 

<212> DNA 

<213> Homo sapiens 












<400> 76 
aaacat t tt c 


aagcccctat 


ctagtcaggg 


ct atcaat ta 


aaagtatt ta 


tagggaa tgt 


60 
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gtact aatat 


atgtctaaat 


ttccttaggc 


tgccttaagg 


accataggcc 


aggtaatct g 


120 


t cccct cat c 


cttgtcacta 


ggat cagagt 


tctgttacaa 


atatggaagg 


agaagttaga 


ISO 


tcactgtctg 


ctctattatt 


atcatccaaa 


tgtctacaga 


tgaggaaact 


gagggccaga 


240 


gtggtctaaa 


ccaagggcat 


atggttaata 


ggaggtagag 


ctgagccttg 


aagtcaggtc 


300 


tgcttgtcct 


aaagcctgt a 


ctttagccac 


tatattatcc 


tattgcatgc 


tctataccac 


360 


ctttctctgt 


ctctgtctct 


gtatttctat 


ctgtctctct 


caagaagtat 


tttttttgct 


420 


aataattaaa 


taatgtggat 


tttttgttgt 


tgtcattctt 


cttaaagaac 


tgtcttgctg 


480 


ggttcagtta 


gctctaaccg 


tggcttctct 


actccgagag 


cct 




523 



<210> 77 

<211> 661 

<212> DNA 

<213> Homo sapiens 

^tgttgtL agatataaaa cagtaaaatc ccattgctta aatgggattt tatatgtata 60 
taaatggagg aaaagtaacc acgatacaca caaaaatatg aataaagtga tttgagccta 120 
ggtagtagaa atatggattt tcttttttgt attttatatg tttcctaaat gttctataaa 
aaacaaatct tacatttacg taagaaaaat aagaaataaa aattattcac aattgagact 
tt-ggtgttc aaaatacttg aacattacta agaatgggta ctatgcagaa acaatttgtc 
attagcagat tacctatgct cctttggagt gatttctctg tgacttttca cactatttca 
caattctgtc ctaggcttta tcaaaatcca tggacatctg atcgaaacaa aaattaacag 
caatctgcaa aagagctatt agggacatta ctcttgtgaa tagatagtca gcactctggg 
gacagacact gtgttatctt tctcatctta aatttcactg ctgggcttaa cggtgctttg 
tgcctaccag tgttcaatca ttggattcaa tgttgaatga ctgttaaact ccttgatgtc 
agagctaatt gctgacaaca ccctacaggg tttgctatga gatgtatata aattgcaatc 
t 

<210> 78 
<211> 722 
<212> DNA 
<213> Homo sapiens 



ac?c?ttctg tccatctgga gctggcgagc agctggataa aatcagggga gttgatatac 
ttcgttctct aagtagctca ccaccttaac actccagccc agccaggagc tgtttccctg 
gatgtacgct ggtctgtgtc atctcatctt ctccattatt cttcagcctt ctggctgggg 



180 
240 
300 
360 
420 
480 
540 
600 
660 
661 



60 
120 
180 
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gcttggaatt 


ttcacctcct 


atgaaacaag 


tgt ctgagaa 


— catgagaa 


gagactgeca 


— -j l 


:actagggca 


gagcacct t c 


aaragtcaga 


gactgaaatt 


aaccataacc 


agacagectg 


3 0 2 


cat gcctgca 


gtcaaattat 


teat art at a 


gaggaaacac 


aacagcaat t 


ttgtgactga 


3 6 0 


-aaagatrgc 


t:agatcacg 


ccntggcaaa 


accataaaca 


agaattagga 


acaaacaaaa 


4 20 


aa:aaaacaa 


aacaaacaca 


gt gcgcttt a 


tagccctcag 


gat gttcagc 


tggtggtggc 


4 80 


tcacat ctgg 


actgtatgcc 


accaagaaac 


attgaaat ga 


gt etttgeta 


gaggctctct 


540 


ctgagagcca 


aaagatgaac 


tagtaacttc 


ggaaatgtgc 


aaat gtgtat 


ct aatgtgag 


60 0 


cat t ct aaag 


cttgtctgag 


gaaaagtact 


t aaattggat 


acct atgttg 


tcccaagggt 


6 60 


ttataatata 

gg 


cagt t gact c 


ct gaat aat g 


t gaagat aat 


gggtgcagat 


ct gccacaca 


72 0 
7 ° 9 


<210> 79 

<211> 776 

<212> DNA 

<213> Homo sapiens 












<400> 79 
atgatgctta 


ttaatcattt 


gtataactt c 


ttgggagaaa 


tgtctaacac 


ttt acccatt 


60 


ttaatgggtt 


atttgttata 


ttgtcattga 


attgtgatac 


ttatgtaatc 


tggatacaag 


120 


tt ccttatca 


gatatgtggt 


ttgataacat 


tttatttcat 


tgtgtggatt 


cttttaactt 


180 


cctgatgtta 


ttattcatac 


cacaatgttt 


cactttgaat 


gaagttcaat 


ttatcttttt 


240 


tttttccttt 


ggttgctt gt 


acttctggta 


ttaaatctaa 


aaagtcaat c 


ataaagacta 


300 


actcctaagt 


cttctaagag 


tgttatagtt 


ttatcttctt 


acatttgggt 


tcaattttat 


360 


tgttttgtca 


atttaacacg 


tataagecaa 


tacattaatt 


etaagecaat 


gaatacatgt 


420 


tcattagaga 


aaaatcagaa 


aatatgtaca 


tgaaaaaaaa 


taaaacaaaa 


tacattcata 


480 


at t ctattta 


tt caaaaaca 


actactt eta 


gcctgctggt 


ttatget tec 


aaaccctatt 


540 


ttct gtgaat 


gtattctaat 


ttttgtgtat 


atatgtatag 


gtatgeat gt 


atacattt ta 


600 


gt gggattac 


ataatgcaca 


tagttgtgta 


gacaggtttt 


tttctttgat 


atattgtaaa 


660 


catatttgca 


gatcagtttt 


ttggacttgg 


cttttctgaa 


cttcaagtgt 


ttcagctgea 


720 


t aagagcaag 


t acttgt gga 


caatcaaatg 


aaataatgtt 


ataaatgeae 


tttgta 


776 



<210> 80 

<211> 642 

<212> DNA 

<213> Homo sapiens 
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cJg?ggtc« tgttttgtcc atctttcctt cttaggaaat taaaataaat acttgtccac 60 
attgaccgta tctgcttcac tatggccctt agacataact ttttatttga tgagtacaga 120 
aattaggtct tcctctaact tttctgtgtt gttattcaaa tttattatct tctaaattca 
tatctatgct attccccctt tctatcctac agcatttgca tattctgctc tttgctcttc 
tcaacacaaa agtacatagt gatttctttc tcattctatc tgtgctctgt ttctgattag 
ctctttgagt agggcccttt ctgactatca at.ttttttc aatatcttct cactatttac 
atttattaaa tctcacatta tattccactg ccatttgata ttttcttgag ttgttaataa 
gtagaacctt tttgatatta tatattttaa atacagtgta tttttcaaga gcatggaaga 
aaaaagtaag cttaattcaa gttgttaata ttcaatcacc caacaaatgt ttattaagca 
ctgattacat acccagcact cctgtaggat ctagacatgt gagaaatgaa taagcaatca 
aaatctctac actcacagag atcaaattct agtcaggaga aa 



<210> 81 

<211> 657 

<212> DNA 

<213> Homo sapiens 



aactctgtct taaaataata ataataaaat aaaatatata tttatatatg gtatatgaat 
ttgatacatt ttgctttatt tcaggactaa tgtaatgcta cagaaaagga atgactctaa 
actcgcttaa tttctcctga ctataaatag cccttgacca ctttcaactt tcccactgat 
aactctataa catagggcaa gttacttgac ctcactgagc ctattttgcc atctataaat 
cagctaatag gacctaactt ataggtttgc tgagaggtat aagtaagaca atagagtcta 
gcatatggtg gggctcaaca aatattagta cattacttac actttttttt tcaccctgct 
atgcctttca gtttatttct actaaactct aagttattaa aatacaggct gaagtattat 
taatttccct ctgtgttctc cccggttcct atcacagtgc cagggacaca caggccccat 
aatccttcat ggtcaattga actgacagtg aactatgtct tcgtccattt gggatgctac 
aacaaaacac catagaccgg gtgacttata aaccacagaa atgtgtttct tatcgttctg 
gaggctggga agtccaagat cacggcattg tcagattcag tgtctggtga aggcctg 



<210> 82 

<211> 625 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 
420 
480 
540 
600 
642 



130 

240 

300 

360 

420 

480 

540 

600 

657 
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<40G> 32 

cagcccactg ctgagttttc ataataatgg 

tccccagtcc tcattgtggt catctctttc 

ggatgcaaaa ttgactgarg atcttctccc 

ctctcgtaga agtgccaagg agcagtgaaa 

gaaagaaaaa caaaccaagt gatcaacccc 

tttactcctt tgagctttct cagatgtgtt 

ttrcctctct gatagrtaac caccaatttc 

gaatgaggtc caggtaggct gccagattct 

cattcttttg aaaacaggct tttaaattgt 

tgaaagtcac aaagtagtga gtgaaaattc 

atacagcttt aaatatggta gattt 

<2I0> 83 

<211> 648 

< 2 1 2 > DNA 

<213> Homo sapiens 

<400> 83 

ttttctctgc agcttccctt gccaaggaca 
gtctttaaac cctttggata ctggaaagcc 
aacacagggg agaacagagt caagtccgga 
caaggtgggg cagtttt ccc aggtgtctca 
agatagagca gagtccaagg aatgacctac 
agctrtggac caagaccacg ttccctgttc 
agggcaggtg aggaccatgt ggatcttttt 
aaccgactgg tggaaagggc gaacatgaac 
tatgtgtttg gtggatatta gaccaatatt 
attagacatt ctactctctg attctgaatt 
ttccagagtg aatcagagtg tagaatagta 

<210> 84 

<21I> 555 

<212> DNA 

<213> Homo sapiens 

<400> 84 



aggaacaatg 


gtct ttgaag 


ttacagataa 


50 


rgtccaatct 


t tct ctggaa 


caactagcaa 


120 


ttcccctgct 


tgaccctgca 


t acacaccgc 


ISO 


tgaccaaaag 


gcagggagta 


ggagggagag 


240 


aaatgactga 


gtgttggctg 


ttttctatta 


3C0 


tttctgagaa 


gactttcatg 


ttgtcttttc 


360 


cctgcaatgg 


get aagggt g 


cagagccct t 


42 0 


caagacacta 


aagcacaaca 


tt tccatccc 


4 80 


gcat gaagcc 


at gt caat ga 


t gaa caaaaa 


54 0 


aaaagcagtt 


cat ccatcct 


eggtatttae 


600 








625 



t cctagagat 


gggtgatgga 


acttccaatt 


60 


tgacctggga 


ctgggt actt 


cagcagaaat 


120 


ggtcagttca 


gtcat caggc 


agt ggageca 


18 0 


t agtggctga 


ettgagecag 


tgacct ctaa 


240 


aaagagtgaa 


ggggacaggc 


aagagctgat 


300 


tgggtccatg 


atgctccctt 


ccccctgtag 


360 


ggaaatacat 


gtggatgttt 


geaaatgeag 


420 


agatgatgga 


agtctggccc 


t catggacca 


480 


tgggaagaag 


ecttgeagat 


act ttctctc 


540 


t gactactct 


atgtacctga 


tat cagtgga 


600 


gtttccagga 


gctgggat 




648 
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atccagcaga agcggcgccg ccaccgcgcc accaggaaga ttggcattgc tattgcgacc 
ttcctcatct gctttgcccc gtatgtcatg accaggtggg tcctggcagt ccggctcctg 
ttgtggga.c agctgggtgg gcttggcctc agttgagtag gcctctgagg tttcccagca 
agatatctgg agggcggcca ccaccagagg accctcctcc acacctgacg ggctcagggc 
tg.gcttcag ctcctgggaa agatcctggg agggaggtgg cactggctcc catcctgtcc 
tataaatgag gagactctcc ttgtccaggc acaggcagat atggggtctg tgaatcagca 
cctggctctt taaacctaga aagctttcaa aatcaggcaa cctgggacta actcaggcct 
-agac-ccgc atctcctggg cgtggagttg ggaatctggg tggaagctcc agctggagcc 
, =3 gggcagt aacactgcca ggtgagtgtt ctctttgctt ctctctttcc tggagacctt 
o v-taagtg cttgt 



<210> 85 

< : ; : > 4 3 s 

<;213> Homo sapiens 



<210> 8 6 

<211> 630 

<;212> PRT 

<213> Homo sapiens 

<400> 86 



Thr Ala Thr Thr Thr Ma Cys Thr Ala Ala Ala Cys Cys Ala Ala Thr 



Cys Ala Thr Ala Ala Thr Thr Thr Cys Ala 



Ala Ala Thr Cys Cys Cys 



20 



30 



/— -\ , T i - Th*- ^v^ Thr Thr Thr 
Thr Giy Ala Ala Ala Cys Ala Gly Gly Gly A- Th. 

35 40 



60 
120 
180 
240 
300 
360 
420 
480 
540 
555 



g "aata«g tgctcatggt agagaaccgg aatacaagcc ctgctaagcc cgttgcaacc 60 
acattaagct tctgcttgga tgcagaaagg gcatatgtcc tctcattcoa ttggccaaag 120 
cccaaagtca atgcgtcaga caggatcatc tactcctcct gtagaagcac aggaaagtta 
cggg aaaatc gcaaaggatg tagaaacaaa ctacagagag tgaatgagga aacacaagca 
agaacccagc ctcagaaact ttgcctaaat acttatgcat tagaattaca tcagctatat 
gt gtcagaaa gaccaagaga aaatggctta aaacaaaggg agaagtttat gtctccctca 
cccaaatgaa tggtccatgc tcagtataga ccttcacaac gttcaggact gaagctcttt 
ctacgctgtt tctca 



180 
240 
300 
360 
420 
435 
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Gly Gly Cys Thr Ala Cvs Thr Thr Thr Cvs Thr Ala Thr Thr Ala Ala 
50 55 60 

Ala Gly Gly Ala Thr Ala Gly Ala Ala Cys Ala Ala Ala Gly Cys Ala 

65 7 0 ^5 8 0 

Cys Cys Thr Thr Cys Thr Cys Cys Ala Ala Thr Thr Cys Thr Thr Ala 
85 90 95 

Thr Cys Ala Thr Thr Thr Thr Thr Ala Gly Thr Thr Thr Thr Cys Thr 

100 105 110 

Thr Thr Thr Thr Thr Ala Cys Thr Thr Thr Cys Thr Ala Thr Cys Cys 
115 120 125 

Thr Thr Thr Thr Thr Thr Ala Ala Cys Ala Thr Gly Thr Ala Ala Thr 
130 135 140 

Thr Thr Cys Ala Gly Thr Gly Cys Cys Ala Ala Ala Ala Cys Ala Gly 
145 150 155 160 

Ala Cys Thr Thr Gly Cys Cys Cys Ala Thr Thr Thr Gly Thr Gly Cys 
165 170 175 

Thr Cys Ala Cys Cys Ala Gly Cys Ala Gly Cys Thr Thr Thr Cys Cys 
180 185 190 

Cys Ala Thr Ala Gly Ala Gly Ala Thr Gly Ala Ala Gly Ala Thr Ala 
195 200 205 

Ala Gly Cys Thr Gly Cys Cys Ala Gly Cys Ala Ala Thr Thr Cys Thr 
210 215 220 

Thr Ala Ala Cys Thr Ala Thr Gly Gly Thr Cys Thr Cys Ala Ala Thr 

225 230 235 240 

Gly Gly Gly Cys Cys Ala Thr Cys Ala Thr Thr Ala Gly Ala Gly Gly 
245 250 255 

Cys Ala Ala Cys Ala Cys Gly Thr Gly Cys Ala Thr Gly Cys Thr Gly 
260 265 270 

Ala Ala Gly Ala Gly Thr Ala Thr Thr Thr Gly Thr Thr Ala Ala Cys 
275 280 285 

Cys Thr Thr Thr Ala Ala Cys Thr Thr Gly Ala Ala Thr Thr Gly Ala 
290 295 300 

Cys Ala Ala Gly Cys Ala Ala Gly Cys Cys Cys Thr Thr Ala Ala Cys 

305 310 315 320 

Ala Ala Ala Ala Ala Gly Thr Cys Ala Thr Cys Thr Ala Cys Ala Cys 
325 330 335 

Ala Gly Ala Thr Thr Thr Cys Thr Thr Thr Cys Cys Thr Ala Ala Ala 
340 345 350 

Thr Gly Cys Cys Thr Gly Ala Gly Thr Thr Thr Thr Ala Thr Thr Thr 



42 



BNSDOCID <WC _ 3162924A2J_> 



WO 01/62924 



PCT/LSO 1/05989 



360 365 



Thr Thr Ala Ala Gly Ala Thr Thr Thr Thr Ala Ala Ala Ala Gly Ala 

A la Thr Ala Gly Cys Thr Cys Cys Ala Cys Cys Thr Ala Gly Cys Cys 

385 390 

^ ^hr Thr Thr Gly Cys Ala Thr Ala Thr Thr 
Cys Thr Thr Cys Ala Thr Thr Thr inr y 

405 4iU 
T hr Ala Thr Thr Thr Thr Ala Cys Thr Thr Ala Gly Ala Cys Thr Gly 

Cys Thr Thr Thr Ala Cys Thr Thr Ala Cys Ala Thr Cys Thr Thr Thr 

Cys Cys Cys Cys Ala Thr Thr Cys Thr Ala Gly Cys Thr Cys Ala Gly 

Ala Ala Thr Thr Thr Thr Thr Ala Thr Gly Ala Gly Gly Ala Ala Ala 

Ta Thr Thr Thr Gly Ala Gly Ala Ala Thr Ala Ala Cys Ala Gly Cys 

485 qyu 
Cys Cys Thr Ala Gly Thr Thr Ala Cys Cys Thr Gly Thr Thr Gly Gly 

500 

Ala Gly Thr G!y Gly Thr Cys Ala Cys Cys Ala Thr Gly Cys Ala Thr 
Thr Cys Thr Thr Thr Ala Thr Ala Thr Gly Gly Cys Ala Gly Cys Thr 
Gly Ala Thr Thr Cys Ala Ala Thr Cys Cys Cys Thr Cys Thr Thr Cys 

Cys Ala Cys Ala Ala Cys Ala Ala Gly Thr Cys Thr Gly Ala Thr Cys 

5 65 

Thr Ala Gly Ala Gly Ala Gly Thr Cys Ala Ala Ala Gly Gly Ala Ala 

580 58b 
G1 y Ala Ala Gly Ala Ala Gly Thr Thr Gly Ala Gly Ala Ala Cys Cys 

5 95 

Thr Gl y C». Thr «y Gly f y "a Ala Thr Cy S Thr Cys Cy» Thr Gl, 

/- i ry 615 



Thr Thr Ala Gly Cys Thr 

625 630 

<210> 87 

<211> 357 

<212> DMA 

<213> Homo sapiens 

<400> 87 
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atttrgtttt 


r t aaaa get a 


gt aacacaca 


cacacacgag 


t r ct gcaagg 


cacactatga 


6D 


aaacagtagc 


tcctgtccac 


ttcagtcttc 


ragtt cccag 


aggcaat t at 


trtcttttga 


120 


:: gttrrctt 


rtggta tt ta 


ret ccat acc 


tctaaagct: 


ar ar tgecac 


ttcttgat tt 


ISO 


:c:agrtttc 


aacat tgatt 


r ttcaa t ttt 


r ecatgetgg 


aagaagagga 


tttaactact 


240 


r r c;actaic 


cttccccgtc 


acr caatatc 


acacacacac 


tccatctct c 


acccccaccc 


3C0 


ret caat art 


ttcacttaaa 


tcaataatca 


atatttacar 


cattataat g 


tgccgtg 


357 


<2 10> 8 8 

<211> 67 9 

<2 12> 2NA 

<."I3> Homo sapiens 












^C0,> 3 S 
i-iccigttcc 


agacacctt a 


gaaggcaggg 


ctggt cctgg 


cagt ccacac 


agaactgecg 


60 


t : cf.ttccc 


cagaactctc 


tccaagccgc 


tcccttcttt 


ggcttctcaa 


catctctggg 


120 


aatatgtggg 


t gctgttgcc 


cacatgtgtc 


atcgagacac 


ccctggccat 


ggagcttaga 


180 


taacttgcct 


gaactcatac 


agctaagagg 


agacaaaggc 


agggtgtgac 


cctgggaggt 


240 


tigagcticctt 


accccactct 


tccccactgc 


cctccatggc 


acccgcagtg 


gtttttctat 


300 


trtggtgctg 


agttcat cct 


gtcttgggtt 


acagcttggt 


gcttgagtat 


ctgtcttcct 


360 


cat gat tt cc 


tgagggtctc 


ttatttacaa 


gaaaccatgc 


cacaaattga 


ggaaccacag 


420 


aattcaagaa 


tgaat t gaaa 


aagccctcac 


cctcaggaag 


tgt geactge 


tgtgtagcta 


430 


t gr gr gagt t 


t ataaatagg 


tacaat agag 


gat agagggt 


gaggagcect 


cactggtggt 


540 


acagggagaa 


ctggtgagtt 


cccacaagag 


aatggcgt cc 


geccaggaat 


gggggagcat 


600 


cagct acacc 


tcctagatca 


aggactgtgt 


cccttgacca 


cacegtttat 


cctgcaagac 


660 


actgattttt 


acaggtgee 










679 



<210> 89 

<211> 626 

<212> DNA 

<213> Homo sapiens 



<400> 89 



caaaacagct 


gaatgctgtg 


tgaagect ct 


t gtataaagt 


tcttaatccc 


att taggagg 


60 


gaggaaccr t 


cgtgacctaa 


tcacctcctt 


aaaggcccca 


cct ctttaat 


actgat gcac 


120 


t ggagacgtt 


tcaacatgaa 


ttttggagag 


acagaaacac 


ccaaaccata 


acagaaatga 


180 


aaagggaagg 


gagtgatagg 


ttgcagaaaa 


gggagaggtt 


aaggataaat 


gagat gtgag 


240 


t aat gaaat a 


agagaaccag 


atgattatta 


agaat atggt 


ataccatagt 


ctgactt cac 


300 
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60 



tactggagta tttctggatg atgcagagta cagacgaagg ggcaggtggc taaagtgaag 
tagagacgag ggtccattgt agttgacagg tcaactaatt gggatacgca tgttttgaga 420 
tagtgatcta cctggacatt gaaaatgatc caggataagg gtgcatcttt atacgaagaa 
ggtgactccc tattttaaga tgctgtcaac agataattgg tccacaaaat gggcagaaga 
ggaagggagt agacaaagga ctgaatatgt tatctttatc ccctactaca cccgtggttg 
aaattgtata aacgaggaat agtaaa 

<210> 90 

<211> 604 

<212> DNA 

<213> Homo sapiens 



ag?g«attg ttatttttct ttcgtctttt ctctgtcatt ttctgttcat ttttgggaga 
agaatgctaa gttactaata taagtagcct tataaatgta aactcataat tgtcaggaaa 
tgttacataa gcgaatgtct tctgcgtctt tcaacttttt ggtgccctta tgctgccccc 
tgctgtccag tgtccacact tactgaaaat tgtcccaaac ttccaacctt ttctacttct 
ctttactccg ccatcaaaac ttacctggca agagacccag actgttggag tttccctcca 
caatgccaat gggttaacag acaaataaaa gaaagaagta gttctctc.t tatttatccc 
ttcatcattt tctggcaatt gacgcaagca tttgaactgg tgctctgtgg gcaatgcctg 
atttctaggt tccccagctt gggattccaa accctccctg tgttagtcca agctactctc 
atggacctgt ctctcccagt gtctaacctc tgcacatcat agcctactct ctatccgcac 
tggcttctag ctgtgtttcc cacagccacg tgtgttcttc catctttgcc tgtgcccaca 



ctgc 



<210> 91 

<211> 637 

<212> DNA 

<213> Homo sapiens 



?"accaggt gccaccgctg ctccgtacca tggccaggtc cattttggag gcaccagacc 
catgataaag cccaagctgt gaggaaggag aaaaatttag tgctctcctc tttcttgcag 
tctgaaagat ggatgtgtgt aaccttgagt cttttagaaa ccttaataaa atggttttta 
ctcatggtcc ttctctccct aagaaccctt agagctgggg tgggaatgaa tttatgtgac 



430 
540 
600 
626 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
604 



atctactagg catactcaga 



tca ttgctt tcctccaaga atgtggtcaa actggagcct 



180 
240 
300 
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gtcttrttcc tttcttccca ggaagacctc 

tcttgcttta ttaacagatc tccag crate 

::tac::atc ataatgactg tttagttaat 

rataccactt ttagggcaac tgtttctttt 

ttttctcacc ccaaaacact car ggcat ag 

tcatatactt caaatcatct cr agat t at t 

<210> 92 

<211> 526 

<212> DMA 

<213> Hcmo sapiens 

<400> 92 

caaagacata ccaagtactt ctcatctttc 

tttcagagee cttcacccct aacttcattt 

ctacagcctc aattcccaat cacctatgaa 

aaatcctctg tacttatgaa ctttcataga 

gtttcccaga gtttcagtaa gttgcccagt 

gtgtgtgtgt ggtttggggt agaatgeagt 

atgtggcaaa agaatcttga gatattattt 

aactctatcc ccaatcagaa aaggtccttc 

cagttaaggt gtggatcatg gaagaggacc 

<210> 93 

<211> 557 

<212> DNA 

<213> Homo sapiens 

<400> 93 

aataagtcta gcaagggaaa tatttttagg 
ttgctctgga aactgttagt ccaaactgca 
acctcggtca aagtgaaaca ttccacaggg 
cgcttgactc tcttattata ttctgctgga 
gaacaggcac caaactgcct aatcatggga 
gccatgcccc ctgttccaga cccctcccac 
gcgatggcca ttggcattaa getgeaggtc 
taaagccacc actctctctc tttgtgtctt 



aggsaatctc agtgaagt t g raccaagttt 36C 

tcaacatgar ttrggcttaa artatatara 420 

gacttcctgt catatcagcr tttagaaagc 4SC 

ttactatttc tctattggat tttggtacaa 54C 

taraatataa tataacctat gcacatcctc 6C0 

tataata 637 



ttgctttgaa agectattte ctgaaatgga 60 

ttccttgagc ctgtatcttt atggtaatag 120 

aggcagacac tttatggaca ttttcttatg 180 

tgtgatgttc agtcccattt tacagatgac 240 

ttctaatttt aaaatactca atgtgtgtgt 300 

gctcagagaa ccttaacttt aatgctaaat 360 

ttctcttgat aatttctgtg atttcttttc 420 

tgggccaaaa atgaagaggt agatttatgc 480 

catgggtatg actagt 526 



tgtttttatt attttttatt ttttattttt 60 

ccattttgta accccccagc catttegcag 120 

gttcgggctg tgacaaacag cctgcccaac 130 

agaaagtgta aggaacctca cactgcactg 240 

acatgttatc aacattttcc caggcagcag 300 

etagectata attgccccag cctgtaagtg 360 

ttatgctgga cataaagecg geatttgetg 420 

tctttaaccc tagccttccc ttcaaaaccc 480 
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aacaaaaact atttataaga caatttttct tcatcctcca gtaagaacct aattttttgt 
ttgtttgttt tggtttg 



540 

557 



<:210> 94 

■:21I> 572 

<212> DNA 

<213> Homo sapiens 



ligSttaic ttgggattcc agtatatcag cagggaattc catgcatcca ctcctggcat 60 
atccttttgt ggtgagtctg ctaatagcct gtgtcatttt gaaggagaag acgtctgcca 120 
ggccatgatg tgatatgtac tcagtgcagc tggtgtttgt cagccacagg ccccgccgct 
ccacraagct tccattcctc ctgttcctcc tgtgttcaag aatgtggagc ctggctccct 
ctgggctcca aaaatgcttc aggctgggtc ctgtaaaatc ttaacatttc ctcccacccc 
tattccctta gcattgccac ctttttcata aaataattta tacaactgga aaggaagaaa 
aaaaatccag tgcaaaaata ccatacgtag aacaacatta tgaaatctcc ttaatgtcct 
g aaagctgca ccaggccatt tggaagatgc attagctaga taagtattaa cagaagggcc 
tatcacagaa acgttaccca aactaccacc ttttattaag cccccaggag aacttaaaac 
cagcccatta ctctgatgtc tgagacgggc ct 



180 
240 
300 
360 
420 
480 
540 
572 



<210> 95 

<211> 706 

<212> DNA 

<213> Homo sapiens 

^Jcaaaatt gtaagcttat ttttatataa accctcctaa agataattgc agaagttcaa 60 

gtaaaatacc tgacatgaag ttggcaattg cattcatttt ctatcgacac aataacatag 120 

tatgacagac ttagtagttc taaacaatac aaatttatta tctcagagtt ctttagatca 180 

aaagttcaac ataggctcct gagctaaaat caagggtctg taggcctgtg cttcttactg 240 

aaggttctag ggaagaatcc actttcaggt tcatgcatat tgttggctga attctattcc 300 

atgcagctat agaatttaaa tccctgtttt cttgctggct aaaggtctga atcatttttt 360 

acctttagag attgtctgct ttccttatct tatggccctt ttatcttcaa agtcagccat 420 

catgattcaa gtccttccat aattcatctc ttctgtcatc tattc.gaca tgtcttctct 480 

gccaagtctt cactgactga ctcttcttcc ttcttctatt tgtaaaggcc cacatactaa 540 

.ccagaataa tccctctatt ttaaaatca. cttattagaa ccttaattcc atcttcaaa. 600 
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rtctgtttc: atatatcata acara:ccac aagcatttcq cacaagaggg tgacaattat 6 60 

ggcttgtgtt agccataaga taacagcacc taacaggtaa ataacc ""06 

< 2 1 0 > 96 

■:211> ^33 

<212> DNA 

<213> Homo sapiens 



<400> 96 



atgtgccctg 


gt gcttccag 


gaactaggtg 


gccccccacc 


caccccgggg 


ctgggcacct 


60 


tacccagggg 


agagaat aag 


ctgtgaagct 


ggt cctaggg 


t gcgaggat g 


get ggccggg 


220 


gttgggctgg 


gaaggagagg 


ctggccaggc 


ttcttgctcc 


tgcccccaca 


ccttcagcct 


180 


cttccccaac 


cctt tagcca 


ctgcttaccc 


ageaaaggee 


accagggcca 


cageggaata 


240 


gggagcccag 


gagagcacga 


agaggaggat 


gaccagcagc 


atgatcttgg 


ccatcttgca 


300 


ctcgctctgc 


agccgctgcc 


gctgccacag 


ggactcgcca 


ttgcccttgc 


aggccccgaa 


360 


ggtctggaga 


gccctaggaa 


ggacgcat eg 


tccaggtctg 


accctagtcg 


ggtggcagtc 


420 


agcaccaggg 


tcacggctgc 


tgttggggag 


cctctctgga 


ctatccttgc 


agggcact eg 


480 


t gagagtgt c 


attccttcca 


gtgcaggcag 


ccctgacttc 


cagaaagttt 


tctgtgacat 


540 


gaggtctcag 


ctgcccccta 


ctccctcttg 


attctgtgtg 


ccttctctcc 


tccctctgcc 


600 


at gccgaaaa 


gcccgcccca 


gaagcccttg 


tctcctgagg 


ctcccctaga 


cactgctgcc 


660 


ccataagcac 


ttgctcagct 


tgccttcacc 


cactggtcat 


gctctggtag 


gctggtgcaa 


720 


gtgtgagtgg 


tgg 










733 



<210> 97 

<211> 475 

<212> DNA 

<213> Homo sapiens 

<400> 97 



acat cgtat c 


t tt taaaagg 


ctttttaaag 


ctgat aacaa 


gttacctttg 


att gcatat a 


60 


aaactct at a 


tttttcctcc 


tctaactcat 


cttatgtttc 


tgatgtcaca 


atttactact 


120 


tttatattgc 


atatgectta 


acaaatt at t 


gaat ctatta 


ttatttttaa 


tagttttgtt 


180 


tttcaacctt 


catactaaag 


atataagtaa 


ttgacatatc 


accattacaa 


tattaaagtg 


240 


ttctgaattt 


gaetatgeat 


ttacttttgc 


ttataagctt 


tatactctct 


acgtttatgt 


300 


gtt agtaatt 


agcatccttt 


tctttcaggt 


tttttccaat 


ataaagaact 


ctattagcat 


360 


t t en t gt aag 


acaggtatgg 


tgttactgaa 


ctctct cage 


ttttttttgg 


gaaaaccttt 


420 


atctcttttt 


t t attt ctga 


aggacagctt 


tgccatgtac 


agtattcttt 


tttgg 


475 
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<;210> 93 

• 21i> 552 

•:212> DNA 

■:213> Homo sapiens 

a "«tacca tgaaatggtt atgggaggga gataagggat rtaagaattg ctccaggttc 60 

ttcagagaga actgagcctc tgttgtcttt actcaagaag ttgatctcta gttagagaat 120 

ggcattcatt catactttca ttcattcagt tattcattcc ttcaacaact tttggaaggt 180 

actttctgtg tgacaaacac atcacaaaca actgtaatat aggctgcaga tacgaaaaca 240 

tatttgctgc catgatgtag aaaaaatcac tgcaaacatt ttaaaagttt ggaaaatata 300 

gctcagattg aatttttgcc ctaagataaa aaaaatcatt gggagataaa agcaatatat 360 

gaacatggag ttaatagatt ttttcccttt taacatagat aacagtacat agtgattcat 420 

ttgtcctctg tcatttggtc ttgaggaaca ctaatgccct aatatgtgta atgttcagta 480 

acaaatgcta aataaaaata caggaataaa aatccattaa gcatgtattt aatactgtgt 540 

552 

aacacttact gt 

<210> 99 

<211> 514 

<212> DNA 

<213> Homo sapiens 

cctgctggcc ggagcagcgg cagggaaggt agacgactgc aaggcattgg aaacggcccc 60 



tctgcatcag gaggacaccc tgggtgcagg aggaggcttc gctgaaaagc attgcaacag 
cattatcaca tacgtggaaa taagaattgc atctcaaccc ttcccttgcc ctccacccat 
ctaacatgcc tcagccctcc tgtggccata gtaacctgaa cagtaactac agcagcaggc 
tgcttaggtg ccaggtgtaa gaagagaaat ttcatgaaaa caggaaaata tagcctgctt 
ttctccccag ctctaacctt tcaacctata actactccct actgtaattt ttgtgggatt 
tgctgatatt gaaggaagat gattgaaaat ctgcttaaga tttcgtcttt atttcccgct 
tgacaggcct agggccccac tgaggaagtg tttctctctg cagagccctc agccacccca 
tatgtcccag ggatgtgctc aagtcacgag gacc 



120 

180 

240 

300 

360 

420 

480 

514 



<210> 100 

<211> 526 

<212> DNA 

<213> Homo sapiens 
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caaagacar a 


ccaagtacrt 


ctcatcrtt z 


tt gctrtgaa 


agectattte 


ctgaaaigga 


n 0 


tttcagagcc 


cttcacccct 


aacttcat:: 


tt ccttgagc 


ctgtat cttt 


atggtaat ag 


120 


:tacagccr.c 


aat t cccaat 


cacczazgaa 


aggcagacac 


t n tat ggaca 


t t rt ct tat g 


ISO 


aaatcctctg 


t acttat gaa 


ctttcataga 


tgr gatgntc 


agt cccattt 


tacagatgac 


240 


gtttcccaga 


gttt cagtaa 


gt tgcccagt 


ttctaatttt 


aaaatactca 


atgtgtgtgt 


300 


gt gt gt gt gt 


ggtttggggt 


agaatgcagt 


get cagagaa 


ccttaactt t 


aatgctaaat 


360 


at gt ggcaaa 


agaatcttga 


gatattattt 


tt ct ctt gat 


aatttctgtg 


atttcttttc 


420 


aactctatcc 


ccaat cagaa 


aaggtcctt c 


tgggccaaaa 


atgaagaggt 


agatttatgc 


480 


cagtt aaggt 


gt ggat cat g 


gaagaggacc 


cat gggt atg 


actagt 




526 


<210> 101 
<211> 647 
<212> DNA 
<2 1 3> Homo sapiens 












<400> 101 
agcacataag 


gatttttttc 


catgccccta 


tgatttcatt 


tccaaccaat 


cagcagcatt 


60 


cact gcct ag 


cctcctaccc 


atgaaattgt 


acataaaaac 


cct gagctca 


aagcctttgg 


120 


gaagactgat 


ttgagtaaaa 


tgcctgattc 


tcctgtgtgg 


ccagt ctegt 


gtcaattaaa 


180 


ct ct ctacta 


caat gccatg 


gtgtcaatgc 


atcttgtctg 


tgcagtgcgc 


agaaagaacc 


240 


cact ggcaat 


tacattacca 


gtagctatcg 


ct cttctgtc 


cttcaaacag 


gaaatacttc 


300 


aaccctggta 


agtcaattag 


ggtttctcat 


teatttgegg 


agctcctggt 


ggcctggcct 


360 


gagactct ct 


ctgcggct cc 


tgtaactcag 


tggccctttt 


cattctcaga 


aacatttttc 


420 


ctgaacctgt 


gtgttccctg 


cctcaatctg 


tattggctaa 


tttctaggee 


tgtt aaataa 


480 


ctgtcaatct 


tgaccccatc 


ataattacca 


tctagaaatg 


ccatttgtct 


ctcatttttg . 


540 


t catatct cc 


tgctt cctgg 


att ctgggaa 


gtttatgett 


tgggtgacaa 


atat ccatct 


600 


gagaaaaaaa 


atacatgaaa 


cttctttaaa 


tt ctttact c 


cat aata 




647 


<210> 102 
<211> 491 
<212> DNA 
< 2 1 3 > Horao sapiens 












<400> 102 
tttattgaaa 


t aacttatag 


gaaatgactt 


aagtaatata 


aaacacatca 


cacattttat 


60 


ctgtatgttg 


aatat caaaa 


ttgagattcc 


tagaaaattc 


tt attttcaa 


aagtatat ac 


120 
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ccagatt act 


tgtaagcatt 


ggaaagacaa 


tggctaat ca 


ctcacatttt 


ggaaatgaaa 


180 


gaaattacct 


caatcaggac 


aagttcttag 


tgtcactcat 


ttagtggtag 


atccatgata 


240 


gagaatgcaa 


tt ct cagacc 


- s ^ /~r ■4- +~ ^ rr 
dadyd l uctuy 


gttiggt tcct 


taactatgcc 


ttgaatatac 


300 


taaacaactt 


cccatttatc 


agctggagaa 


cttacaatgt 


tataggagtg 


gtcatgggct 


360 


taagaaaatg 


tttacagaga 


ggttatatat 


tgtattagaa 


agctgtttat 


caggccatga 


420 


atgtgctatc 


cacagagaaa 


ctatgttttg 


tggatatggg 


aaggaaagga 


gtaaataagg 


480 
491 


caaatgcatt 


g 













<210> 103 
<211> 604 
<212> DNA 
<213> Homo sapiens 

acftgttcag tcaattttaa aatgtaacaa aagaaaatga attattatta aattactaac 60 

120 

180 
240 
300 
360 
420 
480 
540 
600 
604 



tactttgttt taggcactga gctaagtagt tgcttttgtt taaattcctt ttaaaaggtc 
gcactagcct tggtctaaat actaagcttc aaagactgaa tgggaatact attgagtaca 
tgcatctagt tctcagtatc ttcttccttt ctgatccttt agcaggtcca gaccaagcaa 
gtctggtggg gaggagcctg ttctagatct ggagagtccc tgcatccaat tccaattggg 
tactaagttc actattaggg tgacaggttc aatagaaacc caaacgtcag catcacataa 
tatatccatg taacaaacct gcacatgtgc cctagaatct aaaattaaat aaataaataa 
ataaataaag cagtggacct gggataggcc atgaatatct actattttag atgaaggatt 
aggacagtcc atggatacag tgctttctta aatagaccct caaaattctg catcataaaa 
tcctgatact caggagcaat ttgaagcact ccatttggta ctggagtgtt tttgagttgc 
tttg 



<210> 104 

<211> 232 

<212> DNA 

<213> Homo sapiens 



a^gatt^gg gatttaaata ttaccacgga tcccttcttc cttcttgagt ttttctaagg 
agtgatagac tggaaacagt aaccatactg aaagtgaaat ttctggatcc atgagggttt 
ggcacaaccc aatggagaaa tctgggaaaa gctgaattgg aaaagtggtg tgagactggg 
aggttccggg taggctttgg ctcttacttc taagtctgag tcgataggtg tg 



18 0 
232 
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• : 2 1 2 > 
• 213> 



210> 



10 5 
524 
PRT 



Kcrr.o sapiens 



10 5 



Thr Thr Ala Gly Gly Gly Ala Thr Ala Cys Ala Gly Cys Cys Ala Thr 
5 10 15 

Thr Cys Ala Thr Gly Gly Thr Gly Thr Thr Thr Thr Cys Ala Thr Gly 
20 25 30 

Ala Ala Cys Thr Thr Ala Thr Cys Cys Cys Thr Thr Ala Thr Gly Ala 
35 40 45 

Ala Thr Gly Cys Ala Thr Ala Thr Gly Ala Thr Ala Thr Giy Thr Thr 
50 55 60 

Cys Ala Thr Thr Cys Ala Cys Cys Thr Cys Thr Thr Thr Gly Thr Ala 

65 70 75 80 

Gly Ala Ala Ala Gly Cys Thr Thr Thr Gly Ala Thr Cys Gly Thr Thr 
85 90 95 

Thr Thr Gly Cys Ala Cys Ala Ala Ala Ala Cys Ala Gly Gly Gly Ala 
100 105 110 

Ala Gly Thr Ala Gly Thr Ala Gly Thr Ala Gly Thr Gly Gly Cys Ala 
115 120 125 

Gly Thr Ala Thr Gly Gly Ala Thr Thr Thr Gly Gly Gly Ala Gly Gly 
130 135 140 

Gly Thr Gly Ala Ala Gly Thr Thr Ala Gly Cys Thr Thr Thr Gly Gly 
145 150 155 160 

Cys Cys Ala Gly Gly Thr Gly Ala Thr Cys Thr Cys Thr Gly Cys Ala 
165 170 175 

Thr Ala Thr Cys Ala Gly Ala Cys Thr Ala Thr Thr Ala Ala Ala Gly 

180 185 190 

Gly Cys Ala Gly Cys Gly Cys Cys Thr Thr Thr Ala Cys Ala Gly Ala 
195 200 205 

Ala Thr Gly Thr Thr Gly Gly Cys Thr Gly Gly Gly Cys Thr Gly Thr 
210 215 220 

Gly Ala Cys Thr Cys Ala Thr Gly Cys Thr Thr Thr Gly Cys Thr Thr 

225 230 235 240 

Thr Gly Cys Ala Cys Thr Cys Cys Cys Thr Ala Ala Ala Gly Ala Gly 
245 250 255 

Gly Cys Thr Thr Thr Ala Thr Gly Thr Ala Thr Cys Gly Cys Cys Thr 
260 265 270 

Cys Thr Thr Thr Gly Thr Cys Cys Thr Thr Thr Cys Cys Cys Ala Ala 
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275 280 285 



Gly Thr Cys Ala Thr Thr Thr Gly Ala Ala Ala Ala Thr Ala Ala Ala 

290 

Thr Ala Gly Ala Ala Gly Ala Gly Ala Gly Ala Ala Thr Ala Ala Thr 

Ly Thr Gly Ala Thr Cys Ala Gly Gly Gly Gly Cys Thr Cys Thr Ala 

325 33U 
Ala Thr Thr Gly Thr Ala Thr Thr Thr Ala Thr Thr Gly Cys Thr Thr 

340 34b 

^ ri*, r^T mv Thr Thr Gly Thr Ala Gly Thr Ala 
Ala Thr Gly Thr Ala Gly G.y Gly rnr mr y ^ 

355 360 
Gly Ala Thr Ala Cys Ala Gly Gly Gly Ala Thr Gly Thr Thr Thr Cys 

Cys Thr Thr Ala Thr Thr Cys Thr Thr Thr Ala Thr Gly Thr Cys Thr 

385 390 

n T <= ai* Thr Cvs Thr Gly Ala Ala Ala Thr Gly Thr 
Thr Gly Cys Ala Cys Ala Thr oys mr y 4l5 

405 4XU 
Giy Thr Cys Ala Thr Ala Ala Thr Ala Ala Ala Thr Gly Ala Thr Ala 

420 42b 
Thr Thr Thr Thr Ala Ala Ala Ala Ala A!a Cys Thr Ala Ala Ala Cys 

Ala Gly Ala Ala Cys Ala Ala Cys Thr Ala Gly Thr Thr Thr Thr Gly 

G ly Gly Ala Ala Thr Thr Thr Gly Thr Cys Cys Thr Ala Cys Ala Thr 
465 470 

Ala Gly Thr Cys Ala Thr Ala Thr Gly Ala Cys Thr Cys Ala Thr Cys 

485 4yu 
Thr Gly Cys Ala Thr Ala Gly Ala Thr Cys Cys Thr Ala Ala Thr Ala 

500 ^ u:d 

Thr Gly Ala Thr Cys Ala Thr Ala Gly Cys Thr Thr 

ci c 52U 



515 

<L10> 106 

<211> 346 

<212> DNA 

<213> Homo sapiens 



^cccttg ttttatctta tatcaaactc tataaggaat aggatcacac agctcctaat 
aaggaggagc ataaggtaaa atcatgcaca gcattttagt tagaaaatat taatctttat 
gttttcattt cttagtcttt taaataataa aaatgcatcg aaatgtttaa aactttaaat 



60 
.20 
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aitgtaaaag 



acacgttgcc aactaga:tc atgcatctaa ttrcctgaat 



240 



tatagttaat agtttcarat tataaactct tgataaaagt aataaataca tggcagatac 



300 



acaca 



atttgtatra tataatag 



-a gtcc 



agtgaa cgcttc 



346 



<110> 107 
<211> 578 
<212> DNA 
<213> Homo sapiens 

<400> 107 

ctcacatatt accttcaaag aaacctgtcc taataaaagc cattcctact ctacttggcc 60 

tccaggattt aaccacttcc tacattcaac catcctggga cctagcttta ctagacttca 120 

attttgacct tatttatctt gccttttgtc ataattgctt cttgctttcg tgctccatta 180 

aacactaagg tttttgagag caggaactca aaacacttta aattcctctc tcttcatatg 240 

cagttgcttt tgcacagtca atacacagta aatgctgatt gaattgaaag gatctcactc 300 

ttagaatgca attctctcag agtctccaac tagtctagta gcttaaagac caatcctact 360 

taaaaattaa cttgaattgt aagtacaaca aaatcactcc aagttattaa cctaaccatt 420 

gaagtgttta ttttcctact tggaaaacca ggtcaaccac agggaccaac ctaccctgga 480 

taggtgactc taaaagtaat gaggtaattt ccttcaaaaa tgacaaagct ttcaggattc 540 

tctggaatgc atacccatta atgtgtcacc attaatca 578 

<210> 108 
<211> 692 
<212> DNA 
<213> Homo sapiens 

<400> 108 

gggcaagggt gatggaggtt tgaggagaca ggagaaagtg ggaaaagtag ttcgaatcaa 60 

tgaattcatt tttggaatac agtaggatta ccaggtttgt gctcataatt taaagtgaga 120 

ccagtcaaca gtgttgcaat ttccttatag ccatttcagc tactcaagcc catgtgtgga 180 

ataaacagac agtctgattc aactagggac ggagtttgcc cgagggcata accactaaac 24 0 

agaagaaaaa aggagaaagg gaggggtgac tgcactcaaa aaatacaata agtaggtatt 300 

tacctggctt acgttctaaa agctgctgta aatgaaacac tgcttgttca tagtcttgtt 360 

ttctgaacat gagatcagcc atcatctata aagataaaag ttggttctaa aaatattgcc 420 

atgtatttta cacaacatgt tcttccaatc aagatttagc actagaaaaa tatagatgat 480 

aaacatgagg agggggcagc attttataaa aaggaggcat ttaagattca agcccacctt 540 

gtgcagaata acttgcagat cagtgtaaca gaagataatc aaggatgtga aacagattgc 600 
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692 



aat-qtatt tt^agcaaaa aatatgtttc tagcaattgt tttaaaaaca 660 
tctgcttgca aaatugtat^ tL ^y u 

gaaatttgaa ggaattgcac actctatgtg ct 

<210> 109 

<211> 674 

<212> DNA 

<213> Homo sapiens 



aJSgtccJ atgcatcttt tcccttggtt aatctgtgtc tgt.tcctct ccctgtaata 
aactgtaatc gcaagtgagc tgctttcagt gagttttttg agtgttccta gtaaattatc 
aaacctgaag gggatttggg gaactccttg aatttgcaat tggtgttagg agtgaagaca 
atct.gtgtg taccgtgttc tctctaactt tatggggttt aggcatggtg ggtggtagag 
aatgaagtag gtgtgtaaaa ttaactgtga tctgattctt acctaaaaaa aaactttccc 
catagcaggg ctgatataaa gaagccacaa cttaggtttt tcctactttg cacacaaaat 
tccaacagtg gaacttctga atgatttact taggaaatta catatggaga aatgttttga 
aactacaaat tctcaccaaa gatttcctaa aatactccaa taaggtgata gactgtaatc 
agaactcaca tttaccaaaa aggagatggt attctatttt gaaagtaatt atattactgg 
gaaaacaatg ttt.ec.gtt ttaattataa tactggaaac aacagttttt ataaatgttt 
ctgaatgaat ttacaattta aatgaataaa tccttatgcc taaaatgaac actgggcaca 
tttttaagca ctac 



<210> 110 

<211> 579 

<212> DNA 

<213> Homo sapiens 



U«=«»S attatttett t gg ,c,ct g t tct g ttata g t,.t g t g t=t g ,t==tac» g 
aa gt acc,ta g ta«tt.a t c.ttataatt tc=,.t»»» g tt,t.c g t g at, g a t =,a g 
t t=t».t« ttt.ttctte t«a g a g ttt „««««« ««tet„« 9 ttt g ata tg 
acat.a.t.t cta,t« 9 t= tcccaa.ca, agtc.ag.t, .t«cc«t» t g «act»at 
tt g t g tt=t g a g a, gg .» g . aaa g t gg =a g =a=ta tgg =, =t gOT ».ttc t g =at,aa== 
cirg „„c, g tcac=t« g t 9 aa„ tg « tt tgg t gg aa ac,a gtg tt g a g aac=at tg 
«*t«..t. 5 t,«,tc„ g t, g a,ctta ct«, g t g .t ggg ,ata=t= tat„ct g t» 
ct( „„, t a t gg t.«=a = t 9 a=c,cat g t gg «a t c,a gt ac« g aa, t g t gg «a gg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

674 



60 
120 
180 
240 
300 
360 
420 
430 
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igactgagga accgaaartt ttagtcttat ttaartgtaa ncagtttaaa tttatacaac 540 
rgcatatttt attgaataga gcactttcta gagcatagc 579 

<21C> 111 

-::i> 199 

<212> PRT 

<213> Homo sapiens 

<43C> 111 

Gin lie Pro Ser Phe Ser Pro Leu Thr Asn Glu Leu Leu Leu Phe Pro 

15 10 15 

Trp Thr Glv Tyr Glu lie Arg Gin Phe Asn Pro Leu lie Tyr Asp Asn 

20 25 ~0 

Gl y Arg Asp Val Ala Glu Asn Pro Glu Leu Ser Val Leu Leu lie Lys 
35 40 45 

Thr Thr Leu Val Met Val Thr Lys Gly Lys Tyr lie Pro Leu Met Ser 

5C 55 60 

Arg Phe Thr Leu Ser Leu Thr Met Thr Gin Leu Cys Gly Ala Glu Ser 

65 70 75 80 

Asn Thr Ala Ser Leu lie Leu Leu Gin His Lys lie Tyr Ser Glu Ser 
85 90 95 

Asp Lys Trp lie Asn Leu His Met Asp Glu His Asp Leu Leu Leu Ser 
100 105 110 

Lys Val Pro Lys Asp Thr Glu Lys Asn Leu Val Met Leu Leu Asp Asp 
115 120 125 

Val Phe Asp Asn Thr lie Gin Tyr Leu Ser Met Tyr Pro Tyr Asp lie 
130 135 140 

Glu Lys Gly Phe Ser Lys Tyr Phe Asn Leu Asn Arg Phe Thr Lys Arg 
145 150 155 160 

Asn His Leu Pro Thr Thr Val Pro Cys Leu Trp Ser lie Arg Val lie 

165 170 175 

lie Leu Phe Ser Leu Tyr Tyr Lys Arg Glu Cys Thr Leu Phe Lys lie 
180 185 190 

Asn Asn lie Asp Tyr lie Ser 
195 

<210> 112 

<211> 231 

<212> PRT 

<2 13> Homo sapiens 

<400> 112 

Glu Leu Lys Thr Glu Asn Val Cys Lys Tyr Val Lys Tyr Val Tyr Lys 
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10 



,sn Met Tyr Phe Ser Tyr Phe Lys Ser Phe lie Leu Tyr lie Thr His 

20 ^ 
T hr Hxs Thr His Thr His Thr Met Ar g Ser Leu Leu Thr Thr Gin Tyr 

35 40 
Lys lie He Phe Leu Arg Asn He Val Phe Lys Tyr Cys Phe He Pro 

50 55 
Tyr L ys Ser Asn Leu Trp Leu Phe Tyr Gly Phe His Gin Ala Met Ser 
65 70 

L eu Thr Asn Phe Ala Asn Lys Gly Thr Gin Gly Met Lys Tyr Leu Leu 

85 yu 

ccr- zx<,n Ser Met Tyr Val He Gly Lys He Lys 
Thr Asn Lys Lys Pro Ser Asn Ser Met ly ^ 

100 1Ub 
Ser Ser Val Asn Ser He His Glu Leu Thr Ser He Ser Ala Leu Leu 

115 li - U 
S.r L.u Ly, II. s«r * 5 „ f | L» Ly» Ue «. Ar, Thr H is L» A=n 

130 1J;:> 
Val Ser Ser Thr Trp He Gly Cys Leu Phe Ser He Arg Thr Glu Arg 
145 150 

Tyr Leu Leu Asp lie Phe Tyr Thr His Lys Arg Phe Lys Lys Leu He 

Asn Arg Ser Arg Leu His Val Asn Ser Leu Ser Asp Ser Ser Glu Leu 

180 

Ser He Ala Lys Arg Leu Ser Asn Arg Arg Asp His Ala Leu Ser Phe 

195 ^ UU 

n » r,r« rvs He Thr Val Leu Gin Phe Leu Gin Arg Arg 
Leu Arg Gly Pro Cys Cys lie inr a ^ 



210 215 

Thr Leu Lys Lys Thr Thr Leu 
<-) n ^ 230 

<210> H3 

<211> 211 

<212> PRT 

<213> Homo sapiens 



<400> 113 

Trp Phe Val He He Val Gly Cys Phe He He Thr Phe Tyr Asn Leu 



1 5 



ri Thr %r Val Ala He Ser Met Ser Leu Tyr i,eu 
Tyr Ser Phe Ser He Thr ,yr /aJ. iua x 3Q 

20 -° 
His Gin Tyr Leu Leu He Tyr lie Glu He Lys Phe Ser Leu Gin Arg 

35 4U 
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Ser Arg Arg His Fro Leu lie Ser His He Asp Tyr Trp Leu Leu Thr 
50 55 " 60 

Ser Asn Leu Ser Pro Cys Tyr Val Ala Pro Arg 31 u Met Tyr Thr Leu 

6; 70 75 80 

Leu Ser Gin Val He Leu He Cys Thr Glu Ser Leu Thr Ser Leu Lys 
85 90 95 

Leu Leu Val Val Ser His Tyr Leu Thr Lys Phe Lys Pro Tyr Asp Val 
100 105 110 

Gin Thr Leu Ser Trp Leu Phe Phe He Phe Pro He Leu Leu Tyr Ser 
115 120 125 

Phe Tyr Leu Ser Gin Thr Ala Ala He Ser Asp Phe Leu Gin Phe Cys 
130 135 140 

Lys Ser Thr Lys Trp Leu Cys Arg Ser Asn Tyr Val Phe Thr Tyr Leu 
145 150 " 155 160 

His Leu His Arg Met Leu Phe Leu lie Leu Cys Phe Ser Gly Glu Asp 
165 170 175 

Leu He Leu Phe Glu Gly Asn Ala Leu His Lys Asn Ser Ser Phe Ser 
180 185 190 

Pro Gin Asn Glu Val Leu Thr Phe He Phe Trp Val Leu Thr Leu Asn 
195 200 205 

Val His Thr 
210 

<210> 114 

<211> 159 

<212> PRT 

<213> Homo sapiens 

<400> 114 

Ser Arg Tyr Thr Thr Leu Leu Met Lys Ser Ser Tyr Arg Ser Glu Lys 
15 10 15 

His Phe Phe Pro Thr Asn Leu He Leu Glu Leu Asn Thr Leu His Gin 

20 25 30 

Val Asp His Lys Leu His Leu He Asn Ala Gin Cys Leu Thr Met Ser 
35 40 45 

Trp He Val Ser Gin Gly Gin Val Lys Ala Cys Thr Arg Gly Glu Val 

50 55 60 

Arg Glu His Thr Ala Phe Tyr Lys Ser Thr He Val Pro He Leu Gin 
65 70 75 80 

Trp Leu Leu His lie Leu Leu Thr Phe Leu Phe Ser Phe Phe Cys Trp 
85 90 95 



58 



BNSDOC1D <WO 0162924A2.I 



PCT/l SO 1/05989 

WO 01/62924 



Phe Ala Leu Asn Pro Pro Leu Ser Lys Asp He Ar g Met Tyr His Leu 

100 i(Jb 
His Ser Leu Cys Gin Asn Cys Lys Met Pro Phe lie Phe Leu Asp Me, 

Ser Gin lie Ala Lys Lys Met Lys He Leu His Phe Leu Phe He Leu 

130 3 — 5 
Ser Pro Gin Thr Ser Ser Thr Cys Phe Ala Val Leu Arg Gly Glu 



<210> H5 

<211> 205 

<212> PRT 

<213> Homo sapiens 

<40C> 115 

- — -a Asa A«n Lys Asn Leu Phe Cys Ser Ser Ser Gly Gly 

116 ASH vd-L nxd r\z>u ^~ Li ^2 ^ j_ 5 

1 5 

Lys Ser Lys Glu Asn Gin Gly Val Ser Arg Met Glu Ala Leu Glu Ser 

,rg Glu Glu Phe Phe He Phe Ser Leu Leu Leu Val Ala Pro Ser Asn 

Leu Gly lie Pro Trp Phe Val Ala Ala Ser Leu Gin Phe Leu Pro Ser 

50 55 
Ser Phe His Glu Leu He Ser Cys Val Cys Leu Cys He Ser Ser Leu 

65 70 

Phe Met Gly Cys Gin Leu Leu Asp Leu Arg Pro Thr Leu Thr Gin Tyr 

85 yu 
Glu Leu He Leu Thr Leu His Leu Gin Arg Pro Tyr Leu Gin He Arg 

100 iUt) 
Ser Pro Ser Glu Val Leu Gly Arg His Thr Phe Tr P Gly Asp Thr He 
115 120 

cm l.o n. "» «*> f° ^ L «" G1U 1?o " G1 " 

130 1Jt> 
Asn His Arg Leu Gin Gly Ala Glu Ala Ser Lys Cys Asn Thr Lys His 
145 150 

L eu Asn Asn Asn His He Ala Gly Gly Trp Ser Val Asp Leu Glu Thr 

165 i/U 

ly . „o Leu «, »1. T*r Cys Gly Glu Asp T„r »i= P« Hi, Lys 

180 

Tyr Leu Glu Pro His Gin Val Leu Met He Lys Cys Glu 

195 



<210> 116 
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1> 216 
2> ?RT 



3 > Ho.TiC sapiens 



> 



Lys Thr Gly lie Val Leu Asn lie Phe lie Leu Leu Leu Val Glu Trp 
15 10 15 

Met Val Lie Lys Leu Gly Gly Thr Lys Arg Lys Ser Leu Gly lie Gin 
20 25 30 

Asp Leu Gin Thr Phe Phe Ser Thr Pro Glu Gin His Leu Leu Leu Leu 
35 40 45 

Cys Cys Tyr Phe Leu lie Thr lie Ser Val His Phe Cys Val Ser Gly 

50 55 60 

Leu Ser Glu Thr Leu Ser Ala Leu Arg Ala Gin Val Cys Gly Cys Leu 
65 70 75 80 

Cys Val Cys Val Cys Val Cys lie Tyr lie Tyr lie Phe Met Tyr Val 
85 90 95 

Cys Val Tyr Ser Leu Phe Arg Pro Phe Phe Lys Leu Phe Ala Val Leu 
100 105 110 

His Leu Arg lie Tyr Thr Val Phe Tyr Leu Ser Phe Leu Asn Val Tyr 
115 120 125 

Arg Tyr Lys Thr Glu Tyr Phe Gin Glu Trp Lys Ser lie Phe Arg Tyr 
130 135 140 

lie Ser Gin Tyr His Ala Val Glu Cys Ser Asn Leu Leu Gin Phe Thr 
145 150 155 160 

Ser lie Asn Leu Val Gly Asn Cys Gly Lys Val Trp Val Ser Thr Arg 
165 170 175 

Lys Gin lie Gin Ala Leu Glu lie Leu lie Pro Phe Leu Gly Phe Pro 
180 185 190 

Phe Gly Leu Leu His Cys Tyr Pro Phe Cys Lys Thr Ser Thr Pro Phe 
195 200 205 

Val Ser lie Cys Ser Thr Asn Ala 
210 215 

<210> 117 

<21i> 237 

<212> PRT 

<213> Homo sapiens 

<400> 117 

Tyr Phe Leu Pro Ala Phe lie Ser Gly Glu Leu Met Thr Asn Val Lys 
15 10 15 

Asn Glu Glu Leu Arg Leu Lys lie Leu Glu Thr Arg Tyr Ala Pro Lys 
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20 25 30 

Gin Val Thr Val Met Leu Leu 3er He Ala He He Ser Ala Leu Leu 

35 40 45 

Trn Leu ^ro Glu Trp Val Ala Trp Leu Trp Val Trp His Leu Lys Ala 
50 55 60 

Ala Gly Pro Ala Pro Pro Gin Gly Phe He Ala Leu Ser Gin Val Leu 

65 70 75 

Met Phe Ser He Ser Ser Ala Asn Pro Leu He Phe Leu Val Met Ser 
85 90 • 

Glu Glu Phe Arg Glu Gly Leu Lys Gly Val Trp Lys Trp Met He Thr 
100 105 

Lys Lys Pro Pro Thr Val Ser Glu Ser Gin Glu Thr Pro Ala Gly Asn 
Y Y 115 120 125 

Ser Glu Gly Leu Pro Asp Lys Val Pro Ser Pro Glu Ser Pro Ala Ser 

130 135 
lie Pro Glu Lys Glu Lys Pro Ser Ser Pro Ser Ser Gly Lys Gly Lys 
145 150 155 

Thr Glu Lys Ala Glu He Pro He Leu Pro Asp Val Glu Gin Phe Trp 



165 



His Glu Arg Asp Thr Val Pro Ser Val Gin Asp Asn Asp Pro He Pro 



180 



Trp Glu His Glu Asp Gin Glu Thr Gly Glu Gly Val Lys lie Val Ser 
210 215 220 



195 200 
Lys Gin Asn Lys Leu Leu Leu Tyr Leu Leu Val Leu Leu Leu He Asn 



lie Ala Asp Phe Thr Asn Tyr Asn Tyr Tyr His Glu Leu 
225 230 235 

<210> 118 

<211> 216 

<212> PRT 

<213> Homo sapiens 

<400> 118 

m n n-\ w u a i Hie: Tpn Phe Ala Glu Pro Leu Leu Leu 
Leu Leu Pro Tyr Pro Gly Val His Leu rne aid ox 

1 5 

Gly Leu Ser Pro Cys Ser Ser Leu Trp Ser Phe Ser Asn Arg Gly Arg 

Met Ala Ala As P Pro Leu Pro Pro Ala Arg Arg Arg Asn Arg Arg Gly 
35 4 0 45 

1 r- t\ _ t i o ri" m<? ^o Ara Pro Gin Gin Ala Gin 

Val Lys Val Pro Asp Gin lie G.^ aiy 

50 55 
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Gin Cys Thr Ser Val Gin Ala Ala Pre Fhe Ala Gly Val Thr Met Pro 

65 " 70 75 30 

Ser Pro Tar Glv G y s Leu Cys Phe Tyr Gly Asp ?he Cys Thr Leu lie 
65 90 95 

Leu Thr Arc Cvs Thr Asn Gly Val Gly Met Gly Leu Trp Gin Lys Ala 
100 105 110 

Val Ala Ser Val He Phe Ala Ser Pro Arg Phe Gin Leu Ser Thr Arg 
115 120 125 

Pre Leu Val Ala His Phe Leu Leu He Thr Phe Val Pro Val Asp Pro 
130 135 140 

Asp Tyr Ser Leu Cvs Ser Ala Ala Leu Gly Gly Leu Ser Leu Val Ala 
145 ^ 150 155 160 

Ser Arg Pro Leu Leu Trp Ser Lys Ser Pro Ala Lys Leu Asn Ser Ser 
165 170 175 

Val Val Gin Asn Arg Phe His Leu Gin Glu Lys Asn Lys Met Thr Gin 
180 185 190 

lie Val Thr His Pro Asn His Thr Val Gin Arg Val Lys Val Asp He 
195 200 205 

Ala Ala Ala Ser Arg Leu Asp He 
210 215 

<210> 119 

<211> 208 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 119 

Glu Ser Val His Gly Arg Pro Tyr Val Pro Gly Thr Gly Tyr Val Leu 
15 10 15 

Gly Lys His Leu His Lys Ala Gin Asn Cys Leu Ser His Ser Lys His 
20 25 30 

Glu Phe Trp Gly Arg Gly Asn Arg Asp Asn Lys Val He Thr Met Glu 
35 40 45 

Ser Leu Leu Arg Lys Arg Thr Asp Trp Ala Ser Ala Phe He His Ser 
50 55 ■ 60 

Phe He Cys Ser Gin Thr Cys He Glu His Leu Glu Trp Ser Pro Val 
65 70 75 80 

Cys He Leu Val Arg Leu Asp Gly Ser Arg Asp Phe Leu Pro Leu Arg 
85 90 95 

Ser Leu Gin Asn Pro Gly Arg Glu He Phe Pro His He Val Thr Val 
100 105 110 
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165 170 



Leu Phe Leu Phe Phe Phe Asn Lys Asn Val Val Phe Asp Cys Arg Asn 



Cys Pro Pro Giy Glu Leu Leu Thr Trp Gly Lys Glu Pro Gly Lys Met 

115 120 

Cvs Leu Ser Cys Ala Cys Leu Asp Val Thr Ser Ser Val Arg Ser Gin 

130 135 

Glu Lvs Val Ala Arg Cys Arg Arg Gin Val Ala Arg He Leu Leu Phe 

145 * 150 "a 

Glu Pro Ser Val Met Arg Arg Gin Met Cys Asp Val His Phe Leu Cys 

180 IBS 190 

Lys Ala Ser He He Lys Phe Ala Cys Met Leu Asn Glu Ser Met Cys 

195 ^ 0 0 

<210> 120 

<211> 179 

<212> PRT 

<213> Homo sapiens 

<400> 120 

Thr Gly Pro Thr Pro Asp Gly Pro Pro Ala Pro Val Ala Val Ser Met 

Leu Ser Thr Ser Pro Cys Ala Ser lie Leu Gly Leu Cys Leu Cys Ser 

20 25 
Gin His Arg Cys Val Leu Ser Thr Ala Glu lie Arg Thr Phe Thr He 



35 



40 



Pro Pro Ala Ala Ser Gly Ala Pro Leu Cys Ser Gly His Leu Thr Leu 

50 55 
Leu Gly Pro Pro His His Cys Thr His His Thr Pro Asn Ser Pro Ala 

70 /b 



65 



Pro Pro Pro Gly Arg Gly Ser Val Pro Glu Ser Tyr Asp Leu Gly Thr 



85 90 



Pro Ser Pro Ser Leu Gly Trp Leu Leu Leu Leu Pro Gly Leu Val Leu 

100 1Ub 
Gly Ser Thr Thr Tyr Glu Ser Ala Arg Leu Ser Ala Val Ser Thr Cys 

115 120 
Val Ser Val Ser Gly Gly Gly Gly Gly Arg Cys Leu Ser His He Pro 

130 135 
Ser Thr Ser His Pro Ser His Ser Ala Ala Thr Ala Gin He Gly Leu 
145 150 155 

Leu Val Glu Arg Met Gly Lys Cys Leu Thr His Pro Gly Pro Leu Arg 

165 17U 

Val Ala Asn 
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233 



^212> ?RT 
* '■ 1 1 2 > H omo sapiens 

<400> 121 

Lys Ser His Thr Ala Leu Leu Pro Tyr Ser His Val Arg Ser Lys Leu 
15 10 15 

lie Arg Ser Ala Leu Arg Gly Asn Ala Pro Pro Thr Glu Arg Asn lie 

20 25 30 

Lys Tyr Phe Val Asp lie Phe Leu Thr Pro Pro Pro Val Ser Tyr Gin 
35 40 45 

lie Asn Ser Ser Lys Cys Leu Asn Thr His Lys Thr Arg His Phe Leu 
50 55 60 

Tyr Ala Ser Val Val Phe Leu His Leu Lys Cys lie Met Ser lie Lys 
65 70 75 80 

Asn Leu- Tyr Glu Val Ala Tyr lie Glu Ser Val Tyr lie Gin Cys Gin 
85 90 95 

Ser Ser Val Ser Ser lie Ser Phe Arg Ser Arg Lys Lys Thr Val Pro 
100 105 110 

Asp lie Tyr lie Cys Asn Leu Ala Val Ala Asp Leu Val His lie Val 
115 120 125 

Gly Met Pro Phe Leu lie His Gin Trp Ala Arg Gly Gly Glu Trp Val 
130 135 140 

Phe Gly Gly Pro Leu Cys Thr lie lie Thr Ser Leu Asp Thr Cys Asn 
145 150 155 160 

Gin Phe Ala Cys Ser Ala lie Met Thr Val Met Ser Val Asp Arg Val 
165 170 175 

Lys Asp Phe Glu lie Ser Tyr Asn Ser Glu Val Pro Val Leu Pro Gin 
180 185 190 

Ala His Ser Asn Ser Asn Thr Ser Phe Gly Leu Gin Gin Arg Phe Ser 
195 200 205 

Ser Phe Val Ser Leu Asn Leu Leu Lys Asn lie Leu Phe Asn Phe Thr 
210 215 220 

Glu Glu Tyr Phe Trp Lys Thr Asn Thr 
225 230 

<210> 122 

<211> 223 

<212> PRT 

<213> Homo sapiens 
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„„ Thr Glu Gl» L.» »lu Tyr He Ser L». Tyr «, I». W »» W 

L Lea Leu Leu Gly .U Tyr Hie Gly Ph. Glu Leu Se, Hie Leu 

20 ^ 

T t « q e r Ser His Leu Gly Ala He He Ser Leu Tyr 
He He Arg Asn Lys Ser Ser wis jr 45 

35 4U 

w n v al Trn Asn Arg Thr Gin Ser Leu Pro Asp Phe Leu He 
He Thr Glu Val Trp H.sn »fy 60 

50 55 
Leu Ser Leu Met Gin Thr Gin Thr Val Asn Met Tyr Leu Pro Ser Ala 

5 70 

val Ser Gly Lys Arg Gin Ser Cys Phe 
,ys Leu Pro Asn Ser Trp Leu Val Ser c,iy y 95 



65 

^ t.^ii Pro Asn 

85 

Ser Phe Cys Leu Ser Tyr Asn Leu Glu Thr Leu Lys Lys Leu Ser Ma 

100 iUD 



Iyr Pro V.1 Ser «, H. Leu Glo «. L«» Gl» Sly »J ™r Leu Thr 

115 izu 

D > T _„ Tie Leu Pro Leu Met Ala Leu Val Val 
Glu Leu Phe Leu Leu Phe Leu He Leu tr ^ 

130 

Val Tyr Gly His Val Ala Lys Lys Leu Trp lie His Asn Ala Val Asp 

145 150 

R5P XI. Ser U. Hi. Thr Tyr II. Trp Gin His Giy Glu Lys Lys Glu 

165 

Th r Leu Lys Met Leu Met Thr Met Val Leu V.l Tyr Thr lie Ser Trp 

180 iaD 
i,„ Pro Leu »» Leu Tyr Leu v.l Leu Pro cys *r, Glu Ph. lie Ser 

195 zuu 
Ser Hi, Asn Gly Leu Cys Phe Phe Phe His Trp Leu Ala He Ser 



<210> 123 

<211> 195 

<212> PRT 

<213> Homo sapiens 

<400> 123 

i rin Thr Ala Pro Ser Arg He Lys He 
Phe lie Thr Ala Gin Glu Val Glu Thr Ala r if . 

1 5 



Tyr Tyr lie Lys Pro Asn Lys Arc; Asp Tyr Ar g Hrs His lie Ser He 

20 " 

rwc, q Pr Gin Hp Lys Lys Lys Asn Ser Lys 
Gin Pro Lys Ser Ser Ser Cys Ser Gin y ^ 
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2ys Leu Thr Met Asp Asd Tvr Ser Arg Arc Ala Val Glu Gly Cys Leu 
50 * 55 60 

Ser Ser Ser Ala Gin Thr Ser Asp Arg Ala Thr Asn Thr Ala Ser Pro 

65 7C 75 8 0 

Pro Ala Glu Val Glu Val Gin Ala Met Arg Gly Gly Gly Gin Gly Tyr 
S5 90 95 

Phe Leu Ala Leu Ser His Pro Thr Leu Met Pro Val Pro Ala Leu Ser 
100 105 110 

Thr Leu Glu Ser Tyr Ala He Gin Gly Val Asp Glu Val Phe Asn Gin 
115 120 125 

Glu Lys He Leu Pro Cys Pro Pro lie Glu Glu He Glu Asn Glu Ala 
130 135 140 

He Val Gly Val He Ser Asn Phe Trp Thr Ser Ala Cys Thr Leu Gly 
145 150 155 160 

Val Glu Val Glu Lys Asn Tyr Lys Lys Thr Glu Arg Ser Gly Gly Asp 
165 170 175 

Leu Gly Leu Asp Glu He Val Tyr He Lys Gly Glu Asn Leu He Thr 
180 185 190 

Leu Pro Leu 
195 



<210> 
<211> 
<212> 
<213> 


124 
188 
PRT 
Homo 


sapiens 






















<400> 


124 


























Phe 
1 


Met 


Thr 


Leu 


Lys 
5 


His 


Leu 


Ala 


Asn 


Leu 

10 


He 


Ser 


Asp 


Leu 


His 
15 


Leu 


Val 


Met 


Phe 

20 


Leu 


Ser 


He 


Leu 


Phe 
25 


Glu 


Ala 


Val 


Phe 


He 

30 


Ser 


Arg 


Leu 


Leu 
35 


Lys 


Leu 


His 


Lys 


Leu 
40 


Lys 


Gly 


He 


Thr 


Val 
45 


Phe 


He 


Leu 


Ser 
50 


Arg 


Tyr 


Leu 


Ser 


Val 
55 


Tyr 


Phe 


Cys 


Leu 


Ser 
60 


Gin 


Leu 


He 


Ala 

65 


Leu 


Leu 


His 


Lys 


His 

70 


Tyr 


Pro 


Gin 


Tyr 


He 
75 


Tyr 


Ser 


Tyr 


Thr 


Arg 


Gin 


Lys 


Lys 


He 
85 


Thr 


Ala 


Val 


He 


Ala 
90 


Arg 


Phe 


Phe 


He 


Cys 
95 


Phe 


Leu 


Ser 


Phe 

100 


Leu 


He 


Gly 


Leu 


Leu 
105 


Ala 


Leu 


Gly 


Trp 


Ser 
110 


Pro 



80 
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Ly , 3er Arg Al, «, Ly. My »£ «» S " %\ 

Civ «. «„ Ma L.u «, M, S.r II. S.r Ala ? > ™ Thr «P «» 

130 ^ 

t , c t« u Leu Glu Phe Leu Met Pro Asn Ser 

Pro His Ser Leu He Lys Val -eu -eu 160 

Gin Tyr Phe Trp Phe Leu Asn Phe He Lys Gly Asn Leu Pro Gly Ala 

165 

Ar 5 Arg Lys He Asp Ser Pro Arg Arg Arg Arg Glu 

i q n 1 D 3 



:;. V' 125 

:i:> 17 2 

: i : ■ ppt 

1 :^ ■ Homo sapiens 



<4CC> 125 

T^r, riv Phe Glu Gly Gin Asn Gin Val 
■vr Arg Ala Tyr Leu Asn Gly Phe ±±u y ^ 

1 5 

, o nn nv He Gin Glu Glu Gly Gin Leu His 
Met Trp Val Asp Glu Pro Gin Gly lie cxn ^ 

20 ^ 
Le ., V < s Leu Leu Val He Arg Gin Ser Ser He Gin Glu Ser Ser Gly 

S.r Sir. L .« ™> "» ^ PM S " 

Lys L Glu V,l S.r Ly, V,! L..U Al. Gly Gin Ash V,l CyS Ph. 11= 

,t 70 /D 

L Tyr ser L.« L« Trp v.l v.l v.l 11. Hi, L.u Ph. II. * «• 

S 5 

Ph. Cys S.r S.r Ph. Pro Pro S.r II. His L» S.r II. Tyr L.u M » 

100 ^ UD 

H. Tyr Pro 81u II. «» <*■ ^' "» <*■ *" ^ 

S.r Ar, "y! S.r L.u Asn Pro Cys II. M» Glu Ala S.r Thr Ly. L.u 

130 iJi 

145 150 

Glu Tvr Leu Tyr Lys Leu His Ser Asp Phe Thr Thr 

165 i/u 



<2.10> 126 

<211> 89 

,;112> PRT 

<H13> Komo sapiens 
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< 4 0 C > 12 6 

Arg Arc Val Cys Gly Glu Arg GIv Ser Gly Trp Pre Arg Gin His Val 
1 5 10 15 

Ser Ser Thr His Arg Leu Trp Asp Asp Asp Pro His Phe Met Tyr Phe 
20 25 30 

Pro Arg lie Glu Lys Tyr Gly He He Leu Gin Leu He Val Trp Leu 
35 40 45 

He Thr Gin Arg Leu Leu Gin Pro Leu Ser Pro His Gin Thr Arg Thr 

50 55 60 

Val Lys Glu Asn Lys Thr Thr Thr Cys His Gly Asn Thr His Leu Tyr 

65 70 75 80 

Thr Tyr He He Phe Lys Asn Leu Ala 
35 

<210> 127 
<211> 201 
<212> PRT 
<21 3> Homo sapiens 

<400> 127 

Leu Ser Gly Phe Leu Trp Phe Leu Val Leu Gly Leu Pro Thr Leu Ser 
15 10 15 

Lys Cys lie Gly Leu Tyr Leu Tyr Leu Thr Phe Phe Met Leu Phe Pro 
20 25 30 

Gly Val Val Trp He Phe Cys Phe He Gin Leu Leu Gin Asn Leu Cys 
35 40 45 

His Gly Asn He Gin Arg Leu Phe Arg His Ser Val Arg Ala Ser Thr 
50 55 60 

Asp Lys Pro Ser Gly Tyr He Gin Thr Met Lys Pro Thr Val Ser Ser 
65 70 75 80 

Gly Ser Asp Val lie Leu His Leu Thr Val Leu Leu Phe Asn Arg Val 
85 90 95 

His Leu Leu Lys Leu Ser Leu Tyr Arg He Cys Asn Gly He Asp Glu 

100 105 110 

He Asp Ser Gly Asn He Gin Leu Ala Val Lys Ser Val Lys Ser Val 
115 120 125 

Leu Cys He Ser Gly Phe Cys He Lys Phe Arg Leu Lys He Gin Cys 
130 135 140 

Ser Trp Asp Val Lys Pro Ala Tyr Met Glu Gly Gin Leu Phe He Tyr 
145 150 155 160 

Met Gly Ser Ala Gly Pro Thr Leu Lys Phe Glu Tyr Val Trp lie Leu 
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nl ser H.t «i, .1. ™ «■ v.i p» =i» «y $ = lu G1 * 

180 ld3 

Gin Leu Tyr Asn He Leu Leu Leu Leu 
195 " UU 

<210> 128 

<211> l^ 7 

<212> PRT 

<213> Homo sapiens 

<400> 128 

, sp T yr His s.r Tyr Phe Ph. «o Tyr II. »x. Ma Gin Pro «u 



1 5 



, ,..„ ,lv Leu Pro v.l II. He V.l Val V.l S.r ^ «• ™ ^ 

20 Zr) 
Thl Phe ser S.r Ser S.r Ph. II, -« -re P~ "1 Ph. Tyr 

fisp Gl„ II. 01. S«r Ly. Thr His M Ma Hi. 01. M» Th. Thr 

50 bb 
L eu Sin Pro MP He Gin Ser cy. Pro v.l Tyr ,r, s.r *sn Phe Phe 

l II. Tyr Leu s.r ,en ser Pro Hi. «. He ». Thr Trp 

85 

II. M Tyr Ala Gin Glo «. iys Lj» Ph. Thr Val Hi. Ph. Cys 

100 XUD 
P„ Ser Tyr Phe Pro Ph. Ser II. ^ - ™r »t leu Ph. Pro H« 

Leu Gly Z ,.u S.r Ph. Jin HI. ,«» ser Thr Thr Asn Ph. ». I.,. 

130 X ^ 
, y| Mg Pro Pro Gin Pro ser Ph. Ser «„ Gly L« Pro Gin Gly 

Pro ser Asp »n »n v.l Pro Ser Pro s.r Ph. Cy. II. S.r Cy. II. 



165 

His 



<210> 129 

<211> 206 

<212> PRT 

<213> Homo sapiens 



<400> 129 
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1 5 IC 15 

Phe Phe Glu Tyr Lvs Asn ?he Leu Asp Tyr V a I Leu ?he Kis Leu lie 

2 C 2 5 3 C 

Lvs 3er Leu Arg Pro Asn Leu Fhe Arg Tyr lie Cys Cys 1 le Tyr His 
35 40 45 

Leu lie Ser Leu Lys Leu Cys Cys Leu Gin Lys Leu Leu Ala Gly Thr 
5C 55 60 

Ser Val Tyr Asn lie Leu Ser Ser Thr Leu Thr lie Ser Ser Ala Pro 

65 70 75 80 

Lys Gin Gly Leu Gly Leu Pro Phe Gin Glu Tyr Phe Tyr Tyr lie Tyr 
85 90 95 

Cys Arg Gin His Arg Thr Leu Ser Lys Cys Leu Leu lie Ser Pro Val 
100 105 110 

Lys Ala Ser His Ser Tyr Leu Tyr Ser lie Gin Tyr Lys lie Phe Lys 
115 120 125 

Tnr Tyr Gly Gin Asn Lys Arg Ser Thr lie Leu Thr Lys Leu Asn Leu 
130 135 140 

Tvr Val Tyr Phe Leu Tyr Leu Tyr Thr Phe Thr Cys Leu Leu Glu Asp 
1^5 150 155 160 

Thr Val Asn Thr Asp Asn Phe Lys Glu Ala Ser Phe Ser Phe lie Asn 
165 170 175 

Glu Asn Asp Met His Lys Tyr Cys Thr Leu Ser Ser Leu His Ala Lys 
180 185 190 

Thr lie Met Thr Lys lie Cys Cys Thr Leu Ser Gin Thr Phe 
195 200 205 

<210> 130 

<2il> 225 

<212> PRT 

<213> Homo sapiens 

<400> 130 

Ala Gin Gin Val Arg Arg Gin Pro Leu Ser Phe Leu Gly Leu Val Ser 
15 10 15 

Tyr Gin Pro Leu Ser Leu Gin Gly Val Pro Arg Gin Pro Arg Gin Pro 

20 25 30 

Thr Met Ala Gin Phe Leu Ser Val Phe Ser Gly Lys Leu Asp Trp Asp 
35 40 45 

Asn Arg Thr Glu Thr Pro Gly Gin Val Asn Met Ser His Thr Gly Gly 

50 55 60 

Glu Tro Leu Val Gly Lys Gin Val Val Phe lie Leu Thr Val Leu Val 
65 " 70 75 80 
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Ala Phe Cys Gly Leu Val Gly Asn Gly Val Val Cys Trp Leu Phe Cys 

8 5 

_ rp w „ t/-,i Tvr Val Leu Asn Leu Ala 

Phe Gin Val Arg Ser Ser Pro Tyr Val Tyr 

100 ^ 
Ala Ala Asp Me, Val Asn Leu Ser Cys Val Thr Val lie Leu Leu Glu 

Lys He Leu Met Leu Tyr His Gin Val Thr Leu Gin Val Ala Met Phe 

130 13d 
L eu Glu Pro Val Ser Tyr Phe Ser Asp Thr Val Ser Leu Cys Leu Leu 
145 150 

-mo rin qer Phe Leu Cys Val Leu Cys Pro Thr Trp 
Val Ala Met Asn He Glu Ser fne l^eu y 175 

165 i/u 

u . a „ ^ t,,*. Thr Ser Ala Val Met Ser lie Leu Ser 

Cys Cys His Arg no -ii.L 9Q 

180 1Bb 

Trp Ala Leu Ma Leu Ser Phe Ala Cys Gly Pro Gly Leu Val Met Gly 

Glu Gly Pro Gly Met Pro lie Ser Gly Arg Leu Tyr Asn He Ser His 

210 



Ala 






225 






<210> 


131 




<211> 


194 




<212> 


PRT 


sapiens 


<213> 


Homo 


<400> 


131 




Cys Tyr He 
i 


Thr Glu 
5 



10 



15 



Ala Glu Thr Val Ser Ala Phe Glu Gly Phe His Tyr Ser Pro Gly Gly 

20 " 
Lys Met Trp Gly Asp Cys Leu Asn Thr Glu His Pro Val Thr Leu Glu 

Phe Trp Tie Asp Thr Asp Phe Phe Phe Leu Glu Ser Lys Tyr Val Ser 

50 55 

asp He Ala Trp Gly He Leu He Leu Lys Thr lie Cys Val Val Asn 

65 70 

L-u Lys Phe Arg Phe His Trp Val Ser Cys Met Phe Met Cys Ser He 

85 yu 
Arg Gin Asp Phe Met Gly Lys He Lys Leu He Ser Tyr Thr Leu Phe 

10 0 1 L D 
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Leu Phe Leu Asp Fro Arg Ser Ser Leu Cys Ser Pro ?he Leu Leu Leu 
115' " 12C 125 

Tyr Leu Leu Leu Leu Gly Pro Ser Pro Cys Cys Val His Ser Phe Gin 
130 135 140 

Asp Met Gin Chr Trp Asp Thr Ala Vai Gly Ser Arg Ala Met Tyr Gin. 
14*5 150 155 160 

Ala Ala Gin Gin Ser Val Lvs His Phe Pro Phe Ser Leu Gly Ala Gin 
165 " 170 175 

Pro Trp Gly Vai Pro Cys Asn Ala Arg Gly Leu Asp Ala Ser Cys Gly 
180 185 190 

Asn Thr 



<210> 132 

<211> 163 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 132 

Gly Glu Trp Cys Leu Val Phe Glu Lys Asn Ser Lys Ser Tyr His Trp 

15 10 15 

Phe Lys Asn Cys Phe Phe Tyr Cys Phe Val His Asp Tyr Leu Glu Gly 
20 25 30 

lie Trp Lys Ser Asp Ala Lys Arg Thr Gly Ser Phe Pro Phe Lys Ala 
35 40 45 

Met Asp Asn lie Pro Leu Met Lys Met Tyr Ser Cys lie Gin lie Cys 
50 55 60 

Arg Met Val Phe Thr Gin Tyr His Thr Lys His Leu Cys Asn Val Gly 
65 70 75 80 

Gin Thr Cys Ala Glu His Leu Ala Gin Val Leu Cys Lys Ser Lys Lys 
85 90 95 

Lys His Trp Met Phe Leu Phe His Leu Lys Glu lie Lys Ala Thr Val 
100 105 110 

Leu Tyr Ala Gin Asn Leu Cys Val lie Asp Arg Leu Thr lie Gin lie 
115 120 125 

Phe Pro Leu Gly lie Asn Val Lys He Met Gin Asn Cys Asn Lys Asn 
130 135 140 

Phe Lys Met Leu Leu Gly Leu Val Tyr Leu Arg Leu Val Leu Vai Phe 
145 150 155 160 

Cys Thr Asn 
<210> 133 



72 



BNSDOCiD <WO 0162924A2 I > 



WO 01/62924 



PCT/U SO 1/05989 



<211> 152 
<212> PRT 
<213> Homo sapiens 

<40C> 133 

L eu Phe Leu Phe Tyr Phe Ser Phe Thr Ser Asn He Leu Cys Phe Leu 
1 5 10 



Glu Ala Asn Tyr Phe Lys Cys Phe Cys His Pro Leu His lie Leu Tyr 

20 Zb 
Lys He Glu Asp Lys He Ser Asn Tyr Asn Ala Arg Trp He Leu Asn 

35 40 
val Cys Tyr Ser Phe Thr lie Leu Phe Ser Leu Tyr Met Asn He Leu 

50 55 
He Gin His Lys Phe Phe Thr Phe He Thr Trp Pro Arg Lys Phe Val 
65 70 75 

Leu Lys Ser Leu Val Gin He Leu lie Tyr Asn Lys Thr Tyr He lie 

85 90 

Phe Pro Asn Tyr Tyr Asn Lys Phe Ser He Lys Phe Leu Tyr Lys Asp 

100 10b 
Asn Tyr Leu Ser He Lys Tyr Ser Lys Gin He Glu Lys Ser Tyr Lys 

115 120 
Val Ala His Phe Leu Cys Phe Pro Phe Val Phe Val Leu Leu Cys Phe 



130 



Val Phe Asp Gly Val Leu Leu Leu 
145 I 50 

<210> 134 

<211> 165 

<212> PRT 

<213> Homo sapiens 

<400> 134 

He Asn Val Ala Asn Asn Lys Asn Leu Phe Cys Ser Ser Ser Gly Gly 

5 



10 

Glu Val Arg Lys He Lys Ala Ser Ala Asp Gly Ser Pro Arg Ser Arg 

20 " b 
Glu Glu Phe Phe lie Phe Ser Leu Leu Leu Val Ala Pro Ser Asn Leu 

35 40 
Gly lie Pro Trp Phe Val Ala Ala Ser Leu Gin Phe Leu Pro Ser Ser 

50 55 
Phe His Glu Leu He Ser Cys Val Cys Leu Cys He Ser Ser Leu Phe 
65 /0 

Met Gly Cys Gin Leu Leu Asp Leu Arg Pro Thr Leu Thr Gin Tyr Glu 
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8 5 90 95 

Leu He Leu Thr Leu His Leu Gin Arg Pre Tyr Leu Gin lie Arg Ser 

100 1C5 " 110 

Pro Ser Glu Val Leu Gly Arg His Thr ?he Trp Giy Asp Thr lie Gin 
115 120 125 

Leu lie Thr Pro Gin Leu Pro Lys Leu Glu Arg Ala Asn Thr Glu Asn 
130 135 140 

His Arg Leu Gin Gly Ala Glu Ala Ser Lys Cys Asn Thr Lvs His Leu 
145 150 155 160 

Asn Asn Asn His lie 
165 

<21C> 135 
<211> 215 
<212> PRT 
<213> Homo sapiens 

<400> 135 

Gly Gin Ser Lys Thr Pro Ser Gin Asn Ser Asn Lys Pro lie Gin Ser 
15 10 15 

Lys Asn lie Ala Phe lie Thr Val Tyr Ser Asn Ser Leu His Leu Pro 

20 25 30 

Val Lys Phe Cys Tyr Phe Pro Tyr Lys Phe Ser Ala Phe Leu Val Lys 
35 40 45 

lie His His Arg Tyr Leu lie Ala Phe Cys Cys Gly Met Met Met Met 
50 55 60 

Thr Lys Asn Gly lie Cys Ser Phe Leu Ser Leu Lys Phe Leu Ser lie 

65 70 75 80 

Tyr Arg Lys Val Met Gly Phe Phe lie Phe Thr Ser lie Trp Phe Arg 
85 90 95 

Cys Ala Phe lie Asn Ser Glu Phe Glu Leu He Leu He Val Phe Tyr 
100 105 110 

Asn His Thr lie Lys Leu Tyr Cys Leu Leu Leu Ser Asn Ser Asn Tyr 
115 120 125 

Ser Glu Gin Thr Ser Leu Thr Tyr Leu Phe Cys Glu Cys Ser Phe Leu 
130 135 140 

Leu Ala Arg Lys Met Asp Val Cys Ser He Asn lie Leu He Glu Tyr 
145 150 155 160 

Met He Thr Cys Ser Ser Leu Gly Glu Ser Leu Phe Leu He Leu Ser 
165 170 175 

Phe Phe Phe Phe Thr Arg Met Ser Phe Lys His Phe Gly Thr Tyr Leu 
180 185 190 



74 



BNSDOClD <WO i 



0162924A2 I > 



WO 01/62924 



PCT/US01/05989 



Arg Tyr Phe Phe Phe Lys Val Phe Tyr lie He Leu Glu Phe Leu Asp 

195 200 

T-r Thr Leu Phe Has Pro Cys 
' 210 215 

<210> 136 

<:2il> 206 

<212> PRT 

<213> Homo sapiens 

<400> 136 

Val Tyr Leu Pro Leu Ser Phe Leu Thr Cys Pro Leu Cys Leu lie Val 
1 5 



Gin He Leu Arg Ser Ser Gly Asn Pro Gly Pro Trp Arg Leu Pro Ser 

20 25 
Pr o Phe Phe Pro Ala Ser Cys Pro Pro Leu Pro He Phe Pro Glu His 



35 



40 



Aqt , q e r Ala Pro Val Tyr Ser Val Phe His Val 
Thr Trp Ser Pro Gin Asp ber Hid go 



S c 60 
50 bb 



c^-r t^u Leu Glv Lys Leu Leu Asn He Ser Gin 
Cys Ser Pro Leu Phe Ser Leu L,eu ^xy y ^ 8Q 



65 



70 



Asp Arg Val Leu He Ser Leu Arg Met Leu Ser Leu Ala Thr Leu Asn 

8 5 

Val Leu Arg Ala Leu Gly Ser Tyr Leu Cys Glu lie Thr Ser Leu Thr 

100 

Leu His He Phe Met Asp Pro Phe Phe Leu Leu lie Cys Trp Leu Asp 

115 120 
Lvs Gly Arg His Tyr He His Leu Leu His Leu Trp He Ala Arg Val 

130 135 
Glv Ala His Met Phe Leu Leu Asn Val Leu Phe He Gin Gly Ala His 
145 150 155 

Val Gin Val Cys Tyr He Gly He Leu Cys Asp Ala Glu Val Trp Ala 



165 



Ser Trp Asp Leu He Ala Gin Leu Val Ser He Val Pro Glu Arg Phe 



130 



Phe Asn Pro Gly Pro Leu Pro Ser He Asn He Ser Val Thr 



195 200 



<210> 137 
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Giu „. Sl0 Al. ». B» LY. "» *>' =*' \T ly * 

Ph. hL Ph. Ly, Trp S.r Pro Hi, Hi, L.u Ph. Cy, Hrs Tyr Ph. 

l S.r Ri. «. His «. Pro S.r 01, ». Hi. M «. Gly £> «« 

85 yu 

-p -i m. /r . q pr ser His Ser Ser Arg Glu 
Phe Cys Phe Leu Cys Cys Pro He Tyr Ser * ^ 

100 1U3 

r , 7C Hi - Ser His Leu Arg Asn Ser Phe 
Leu Leu Lys He Ser Leu Leu Cys His Ser ^ 

115 i " U 
v.! S.r Bi. Cys Thr Tyr Gly Th. .1. P« «» S.r Ph. Tyr Asn » 

., rg T»l Pro Als ser His Cy» cys Pro II. Trp Pro Thr S.r Ph. Gin 

145 150 

Asp He Leu Leu His V.l His Ala Ma Ala Ala Leu Ala Leu Phe Gin 
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Ph . h.u Lys Gin »1. Gly L.u Ph. Pro «. S.r Glu Pro S.r Asn M.h 
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Ala Thr Phe Leu Cys Leu Glu Cys Cys Tyr Thr 
195 " UU 
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<212> PRT 

<213> Homo sapiens 

<400> 139 

PM s.r Trp L.u «.t L.u Thr L.u v,l L.u S.r Pro Thr Ph. Ph. Pro 
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Th r s.r cys S.r His Gin Gly Pro Lys Glu Lys II. I-» «- — 

20 " 

, t „ a i Pro His Met Val Leu Pro Cys Ala Phe Lys 
Val Ala Leu Val Leu Val Pro His Met ^ 

35 40 

V.1 Pro s.r L.u .1. L.. «, «, *.P Gly »• £■ S " ^ 
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ICO 105 110 

Ser Pre Ser Gin Val Pro Ala Thr His Ala His Ser Ser Ser Leu Fro 

115 120 125 

Phe Cys He Val 
130 

<210> 140 

<211> 203 

< 2 1 2 > PRT 

<213> Homo sapiens 

<400> 140 

Ala Arg Pro Gin Thr His Gin Lys Glu Glu Thr Pro Asp Pro Ser Glu 
15 10 15 

His Leu Lys Glu Gin Thr Pro Asp Thr Pro Ser Leu Arg Thr Val Thr 

20 25 30 

Leu Thr Ala Arg Val His Gly Phe He Leu Glu Val Ser Glu Thr Lys 
35 40 45 

Asn Pro Pro Glu Gly Thr Asn Ser Gly His Ser Ser Thr Ser Leu Lys 

50 55 60 

Asp Cys Leu Val Ser Asn Asn Pro Cys Lys Ala Ser Met Ala Asp Arg 

65 70 75 80 

Arg He Phe Asn Lys Tyr Leu Gin Leu Leu Ser He Asn Gly Ser Ser 
85 90 95 

Gin Ser Arg Glu Glu Lys Gly Thr Gin Ala Cys Gin Pro He Trp Val 
100 105 110 

Val Leu Cys Gin Val Gin Gly lie Leu He Lys Glu Leu Arg Gly Arg 
115 120 125 

Arg Leu Cys Arg Glu Lys Met Phe Arg Asn Lys Ser Asp His Phe Gly 
130 135 140 

Lys Gin Thr Lys Lys Leu Thr Trp Ala Leu His Cys Ser Leu Phe Asn 
145 150 155 160 

Ala Met Asn He Ser Glu Tyr Glu Phe Asp Leu Lys Lys He Asn Ser 
165 170 175 

Gin Val Phe Tyr Gin Asp Leu Arg Thr Thr Met His Leu Thr He Gin 
180 185 190 

Leu Asp Val Val Leu Ser Thr Tyr He His Lys 
195 200 

<210> 141 

<211> 176 

<212> PRT 

<213> Homo sapiens 
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Ala Pro Ala Val Gly His Gly Arg Pro Pro Leu Val Arg Pro Arg Gin 



1 5 10 

cv , Cys Pro Val Glu Gly Thr Asn Set Pro Arg Arg Trp Glu Gly Ser 

20 " 
Ala Lvs He Gin Lys Leu lie Leu Gin Ser Asn Val Val Cys Leu Leu 

35 4U 
Val Leu Phe Tyr lie Leu Met Val Phe Ser He Cys Arg Glu Leu Cys 
50 55 



^ His His Pro Lys Lys Thr Pro Ala Leu lie Ser Ser His Ser Ser 

l~c~ 70 75 

Pro Pro Ala Leu Gly Asn His Ser Thr Phe Gin His Cys Glu 

85 JU 

,V 11= Asn Ser Gly His Phe He Tyr Met Glu Leu Tyr Asn Met Trp 

100 1Ub 
Pre Fne Val Thr Gly Phe Phe Leu Leu Cys Tyr Met Leu Leu Ser Thr 

lie Ser Glu Gin Leu Leu Arg Ser He He Cys Thr Leu Glu Cys Asn 



145 



130 

,r i T^r, Tvr Asn Glu Ser Val Tyr Ala Cys 

-no Phe Leu Leu Asp Val Glu Trp Tyr Asn ^xu ^ 

" 150 lbb 
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G , u He Leu Leu Lys His Ser Gin Lys Cys Asp Arg His Met Cys He 

165 i/u 

<210> 142 
<211> 183 
< ^ 1 2 > PRT 
<?13'> Homo sapiens 

<4C0> 142 

Glu Thr Ser Ser Arg His Gin Gly Val Leu Met Tyr Trp Pro Leu He 
1 5 10 

Gin Leu lie Leu Met Ala Thr Lys Ser Lys Trp Pro Pro Val Thr Val 



0 

Ser Leu His Arg Cys Arg Gly Lys Glu Gin Cys Arg Arg Met Arg Pro 
Ala Trp Tyr Ser Pro Glu Ala Arg Glu Pro Ala Cys Glu Gly Gly As P 
3 er L Cys Leu Leu Pro His Val Gly Ser Ser Gly Arg Pro Met Lys 
Gly Pro Gly Trp He Met Ala Arg Arg Leu Phe Arg Ala Glu Arg 
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Cys Gin Pro His Arg Ser Glu Lys Glu Thr Gl v V a 1 A s r. V a I Met G I n 
100 105 " 110 

Cys Leu 31 u C y s Cys Asp Gl y Glu Pro Ala Val Glu Ala Leu Glv Phe 
115 120 125 

Cys Cys Cys Cys Trp Val Ser Phe Cys Phe Tyr Phe Phe Asn Glu Asp 
130 135 140 

Phe Arg Arg Phe Gin Leu Ser Leu Met Lys Thr Arg Cys Val Gly Ser 
145 150 155 160 

Trp Val Leu Leu Pro Ala Ala Ala Gly Val Trp Pro Leu Ser Gin Arg 
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Ala Leu Val lie Thr Pro Leu 
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<213> Homo sapiens 
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Leu Trp Tyr Lys Phe Ala Phe Arg Phe Leu Asp Tyr Arg lie Leu Phe 
15 10 15 

Gin Arg Leu Lys Met Lys Lys Lys Leu Thr lie Phe Ser Tyr lie Glu 

20 25 30 

Cys Ser Lys Ala His Asp Lys He Lys Ser Leu Tyr Asn Thr Glu Cys 

35 40 45 

Ser Phe Leu He Cys Met His Cys Phe He Phe Phe Leu Phe Cys Leu 
50 55 60 

Leu Pro Asn He Thr Asn Lys Asn Ala He Phe Phe Lys Lys Lys Asp 
65 70 75 80 

Cys Leu Cys Ser Tyr Gly Cys Met Tyr Phe His Arg Leu Tyr He Phe 
85 90 95 

Asn Leu Arg Glu Phe Val Leu lie Phe Leu Ser He Phe Asn Ser Lys 
100 105 110 

Leu Ala Ser His Leu Asn Arg Asn Arg Tyr Pro Arg Glu Met Leu Phe 
115 120 125 

His Glu Val Ser Gly Phe Ser Leu Glu Asp Gin Val Pro Phe Tyr Pro 
130 135 140 

Leu Leu Arg Lys Met Arg Val Asp Thr He Val Gin Gin Ala Arg Tyr 
145 150 155 160 

Thr Ser Ala Leu Gly Phe Ser Pro Glu Leu Arg Asn Ala His Phe Leu 
165 170 175 
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Val Val Phe Leu Lys He lie He lie Val Leu He Phe Thr Val Cys 
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He Glu His He Phe Gly Val Thr His Gly Lys Cys Tyr Phe Val 
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Arg Gly Gin Glu Leu Thr Ser Pro Gin Thr Trp Ser Asn Leu Ala Gin 
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Glu Asp Val Cys He Pro Arg Arg lie Gin Cys Glu Val Ser He Glu 
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Lys Glu Lys He Leu Ala Asp Arg Gin Gin Ser He Leu Gin Thr He 
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Phe Trp Gly Phe Asp Glu Ser He Leu Ser Ala Lys His Pro Tyr Cys 
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100 105 110 

Cys Asd Phe Phe Phe Phe Asp Thr Pro Leu Phe Glu Gly Phe Cys Gly 
115 120 125 

Glu Gly Ser Cys Phe Ser Phe Phe Ser Ser Ser Ser Pro Gin Gly lie 
13C 135 140 

Pro Pro Phe Leu Arg lie Phe Pro Leu Pro Gly Ser Ser Thr Val Ser 
145 150 155 160 

Arg Leu Ser Pro Thr Cys Ser Arg Arg Thr Ser Leu Gin Ser Tyr Phe 
165 170 175 

Arg Leu Pro Val Gly Asn lie Ser Ser Gin Val Ser Asp Pro Val Pro 
180 135 190 

Leu Tro Cvs Ser Phe Thr Gin Ala Gly Glu lie Pro Leu Phe Pro Trp 

195 200 205 

Asp Glu 
210 

<210> 147 

<211> 168 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 147 

Lys Asn Gin Glu Val Leu Asp Gin His lie Lys Pro Val Leu Phe Val 
15 10 15 

Glu Asp Tyr Thr Phe Val Cys Asp Lys Thr Tyr Leu Ser Glu Leu Ser 

20 25 30 

Gly Trp lie Asn Leu Leu lie Pro Ser Ser Ser Phe Asp Val Met Pro 
35 40 45 

Asp Thr Asn Ser Thr lie Asn Leu Ser Leu Ser Thr Arg Val Thr Leu 

50 55 60 

Ala Phe Phe Met Ser Leu Val Ala Phe Ala lie Met Leu Gly Asn Ala 
65 70 75 80 

Leu Val lie Leu Ala Phe Val Val Asp Lys Asn Leu Arg His Arg Ser 
85 90 95 

Ser Tyr Phe Phe Leu Asn Leu Ala lie Ser Asp Phe Phe Val Gly Lys 
100 105 110 

>u m vr Val Phe lie Asp Ser Leu Phe Arg Phe Phe lie Ser Lys Ser 

115 120 125 

Leu Lys Ala Phe Val lie Ser Gly Asp Cys lie Gin Leu Gly Lys Asn 
130 135 140 

Lvs Hxs Lys Lys Phe Lys Tyr lie Leu Glu Gly Ala lie Trp His Cys 

145 150 155 160 
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Lvs Gly Met Leu Tyr lie Cys Ivs 
165 

< 2 1 C > 14 8 
<:211> 177 
«112> PRT 
■:213> Homo sapiens 

<40C> 148 

Lvs Ser Lys lie Gin Asp Asn His Asp Leu Pro Pro Ser Thr Thr Leu 
i~ 5 10 15 

Lvs Val lie Leu Cys Leu Leu lie Leu Leu Asn Thr Met Ser Gin Phe 

20 25 30 

Asn Val Val His Lys Ala lie His Asn Leu Asn Ser lie Leu Ser Leu 
35 40 45 

His Ser Pro Thr Phe Arg Leu Cys Pro Gly Pro Arg Tyr Pro Phe lie 
50 55 60 

Ser Leu Pro Thr Leu His lie Leu Ser His Pro His Ser Leu Asp Val 

65 70 75 80 

Leu Phe Asn Leu Ser Ser Pro Ser lie Cys Thr Ser Cys Gin Thr His 
85 90 95 

lie Leu Ser Ser Pro Glu Leu lie Phe lie Leu Glu Asp Leu lie Gin 
100 105 110 

Val Phe Ser Pro Leu Gly Ala Phe Tyr Lys Pro Ser Phe Leu Cys Ser 
115 120 125 

Asn Leu Gly Ser Ala Val Pro Ser lie Leu Ser Ser Thr lie Ala Ala 
130 135 140 

Pro Thr Ser lie lie Asp Leu Ser Tyr Leu Val Val lie Asn Cys Met 
145 150 155 160 

Phe lie Asn Asn Asp Ser Asn Asp Asn Phe Gly lie Cys Arg Leu Asn 
165 170 175 

He 



<210> 149 

<211> 122 

<212> PRT 

<213> Homo sapiens 

<400> 149 

Ser Ser Asn Lys Asn Ser Ser Lys Arg Gly Asp Arg Gly Leu Lys He 
15 10 15 

Leu Asn Lys Val Gin Thr Leu Leu Val He Leu Lys Phe Arg Cys Val 

20 25 30 
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Asn Leu Ser Lys Val Leu Val Ser Pro Asp Lys Cys Glu Val Asn Glu 
35 40 45 

Glu Ser Trp Ala Val Leu Ser Lys Cys Leu Gly Ser Phe Gin Lys Pro 
50 55 60 

lie Ser Trp Val Lys Cys lie Asn Val Trp Leu Cys Asp lie His Phe 

65 70 75 80 

Asn Val Val Asp Ser Phe Gly Gin Arg lie Leu Ala Phe Pro Ser Leu 
85 90 95 

Tyr Met Tyr Pro Leu Ser Ser Thr lie lie Asn Phe Leu Asn Gin Leu 
100 105 110 

Pro lie Gin Lys Thr Asn Lys Gin Thr Asn 
115 120 

<210> 150 

<211> 144 

<212> PRT 

<213> Homo sapiens 

<400> 150 

Phe Phe Ser Phe Pro Leu Cys Ser Ser Leu Arg Phe lie Leu Gly Gin 
15 10 15 

Leu lie lie Lys His Leu Gin Met Gin Met Tyr Asn lie lie lie Asn 

20 25 30 

Thr Phe Thr Tyr Pro Ala Leu His Leu Thr Cys Thr Phe Ser His Arg 
35 40 45 

Phe Phe Glu His Met He Leu Gin Arg Pro Leu Thr Leu Phe Glu Cys 
50 55 60 

Asn Val Phe He Ser Asp Thr He Tyr He Cys Leu Tyr lie Leu Cys 
65 70 75 80 

Asn Trp Phe Asn Val His His Val Gly Cys Glu Leu Phe Val Phe Leu 
85 90 95 

Trp His Thr Val Thr Thr He Val Leu He Asp Asp Leu Cys Leu Asn 

100 105 110 

Val Asp Arg Phe Leu Ala Asn Gin Ala He Val Tyr Thr Lys His Leu 
115 120 125 

Val Phe Pro Thr Pro His Leu Leu Pro Phe Phe Phe Phe Phe Phe Phe 
130 135 140 

<21C> 151 

<21i> 133 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 151 
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Pro Pre Ala Pro Val Ala Val Ser Met Leu Ser Thr Ser Pro Cys Ala 
1 5 1C 15 

Ser lie leu 31 y Leu Cys Leu Cys Ser Gin His Arg Cys Val Leu Ser 

20 25 30 

Thr Ala Glu lie Arg Thr Phe Thr lie Pro Pro Ala Ala Ser Gly Ala 
35 40 45 

Pro Leu Cys Ser Gly His Leu Thr Leu Leu Gly Pro Pro His His Cys 

50 55 60 

Thr His His Thr Pro Asn Ser Pro Ala Pro Pro Pro Gly Arg Gly Ser 

65 70 75 80 

Val Pro Glu Ser Tyr Asp Leu Gly Thr Pro Ser Pro Ser Leu Gly Trp 

35 90 95 

Leu Leu Leu Leu Pro Gly Leu Val Leu Gly Ser Thr Thr Tyr Glu Ser 
100 105 110 

Ala Arg Leu Ser Ala Val Ser Thr Cys Val Ser Val Ser Gly Gly Gly 
115 120 125 

Gly Gly Glu Val Ser 
130 

<210> 152 

<211> 196 

<212> PRT 

<213> Homo sapiens 

<400> 152 

Thr Lys Phe lie Pro Gly Met Leu Thr Lys Asn Phe Ser Arg Lys lie 
15 10 15 

lie Pro Arg Val Gly Leu lie Arg Glu Leu Lys Val Gly Arg Asn Lys 
20 25 30 

Val Val Leu Ser Lys Leu Leu Pro Lys Lys Phe Arg Lys Ser Ala Val 
35 40 45 

Lys Gin Met Ser Ala Tyr Phe Leu Phe Gin Lys Met Asn Glu Ala Leu 

50 55 60 

Asp Ser His lie Leu Ser Phe Ala Val Phe Gin Asp Ala Val Leu Phe 

65 70 75 30 

Phe lie Gly Met Leu lie Gin Lys Phe Val Trp Glu Asn Ser Gin Lys 

85 90 95 

Thr Leu Phe Val Glu Phe Leu Phe lie Ser Lys Lys Val Leu Leu Ser 
100 105 110 

Val Val Phe lie Gin His Leu lie Phe lie His Cys Phe Ser Cys Thr 
115 120 125 



86 



BNSDOCID <WO 



G162924A2 I 



WO 01/62924 



PCT/USO 1/05989 



Gly Gly Asn Lys Glu Arg Met Gly Leu Vai Asp Leu Ser Leu His Ser 
130 135 * 140 

Lys Arg Gly Asn Thr He Arg Tyr Ser Ser He Leu Tyr Val Asp He 
145 150 155 160 

Cys Asn Cys Cys Val Tyr Val Ser Leu Leu Glu Asn He Phe Leu Gin 
165 170 175 

Leu Ser Tyr Trp Val Thr Lvs Phe Thr Pro Leu Asn Tyr Glu Lys Ser 
180 135 190 

Leu Pro Phe Tyr 
195 

<:210> 153 

«:211> 150 

<212> PRT 

• 2 1 3> Homo sapiens 

<400> 153 

Tie lie Tyr Leu Leu Tyr His Leu lie Phe Asn Trp Ser Val Ser Val 

5 10 15 

Leu Phe Ser Pro His Leu Phe Pro Leu Met Tyr Asn Gly Ser Leu Leu 
20 25 30 

Thr Asp He Lys Phe Thr Tyr Ser Phe Leu Cys Tyr Leu Phe Leu Leu 
35 40 45 

Asp Leu Cys His Val Tyr Ser Leu Lys Leu Leu Val Pro He Met Tyr 

50 55 60 

He Ser Val He Lys Leu Pro Phe Cys Ser Phe Tyr Phe Leu Cys Leu 

65 70 75 80 

lie Arg Phe Tyr He Ser Leu Leu He Thr Gly He Phe Cys Phe Thr 
85 90 95 

Phe Phe Arg He He He Gly Ala Val Phe Lys He He Ala Cys Phe 
100 105 HO 

Gin Asp Leu Phe His Leu Gly Thr Asp Leu Val Phe Cys Phe Leu Lys 
115 120 125 

Cys Leu Pro Phe Phe Tyr Met Ser Arg Asn Phe Glu Leu Tyr Ser Glu 
130 135 140 

His Ser Asn Tyr Val Val 
145 150 

<210> 154 

<211> 188 

<212> PRT 

<213> Homo sapiens 

<400> 154 
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His Cvs He Pro He Leu Ala Gin Thr Vai ?he Tro Ser Pro He Tyr 
1 5 10 * 15 

His Pro ?he Ser Val Val Leu Val Leu Val ?he Ala He Cvs Tro Ala 

20 25 30 

Pre Phe His He Asp Arg Leu Phe Phe Ser Phe Val Giu Glu Trp Ser 
35 4 0 4 5 

Glu Ser Leu Ala Ala Val Phe Asn Leu Val His Val Val Ser Gly Lys 
50 55 60 

Thr Leu Ala Gly Phe Gly Ala Leu Val Phe Arg Gin His Leu Leu Leu 

65 70 75 80 

His Leu Ala Met Pro Lys Tyr Ser Asn Leu Ser Arg Gly Ser Ala Met 
85 90 95 

Leu Arg His Leu He Phe Leu Leu Phe Arg Asp Leu Cys Leu lie Leu 
100 105 110 

Phe Gin He His lie Tyr Gin He Thr He Phe Lys Ala Thr Leu Trp 
115 120 125 

Lys Thr Ser Ser Leu Thr Val Met He Thr Glu Gly Lys Trp Ser Arg 
130 135 140 

Ser Asp Ser Phe Gly Tyr Pro Pro Asn Gly His Ala He Lys Leu Val 
145 150 155 160 

Leu He Thr Pro Met Ser Leu Glu lie Ser Tyr Cys Leu Trp Glu Val 
165 170 175 

Leu Tyr Pro His Glu Gly Lys Leu Asn Gly He His 

180 185 

<210> 155 
<211> 194 
<212> PRT 
<213> Homo sapiens 

<400> 155 

Leu Glu Val Gly Leu Trp Ala Ala Ser Phe He Leu Ala Leu Pro Val 
15 10 15 

Trp Val Tyr Ser Lys Val He Lys Phe Lys Asp Gly Val Glu Ser Cys 

20 25 30 

Ala Phe Asp Leu Thr Ser Pro Asp Asp Val Leu Trp Val Val Lys Thr 
35 40 45 

Glu Lys Arg Val Glu Leu Ser Cys Glu Glu Leu His Ser Pro Cys Gin 
50 55 60 

His Val Ser Ser Leu Lys Glu Tyr Pro Tyr Gly Ser Ser Ser Arg Gin 

65 70 75 80 

Tyr Leu His Val Ser Pro His He Gin Ser Arg Val Phe Leu Arg Arg 
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85 90 95 

Gly Pro Leu Glu Lys Asp Phe Glu Phe Asn His Val Thr Ser Val Asp 
100 105 110 

Thr Asn lie Phe Lys His Gly Phe Thr Phe lie Ala Ala Arg Arg Ser 
115 120 125 

Gly Asn Ala Ala lie Lys Gly Gly Lys Glu Phe Pro Glu Ser Leu Arg 
130 135 140 

Leu His Leu lie Ser Met Gin Leu Gin Phe Ala lie Met Ser Pro lie 

145 150 155 160 

Lys Thr Cys Ser Ser Pro Thr Pro Ala Pro His Thr Cys Glu Cys Asp 
165 170 175 

Leu lie Trp Lys Gly Phe Phe Arg Cys Asn Gin Ala Lys Leu Arg Ala 
180 185 190 

Cys Trp 

<210> 156 

<211> 234 

<212> PRT 

<213> Homo sapiens 

<400> 156 

Leu Leu Gly Leu Tyr lie Phe Leu Ser Leu Val Cys Leu Glu Trp Thr 
15 10 15 

Leu Phe Gin Ser Phe Cys Phe Leu Phe Leu Cys His Leu Val lie Phe 
20 25 30 

lie Asp Trp Gly Thr Leu Gly Gly Ser Gly Leu Arg Thr Ser Val His 
35 40 45 

Gin Gly Thr Leu Ala Gly Gin Glu Arg Ser Glu Pro Trp Gly Arg Ala 

50 55 60 

Gin Val Lys His Lys Leu Gly Ser Ser Cys Pro His Leu Pro Gly Glu 

65 70 75 80 

lie Arg Thr Leu Cys Cys Gly Lys Ala Pro Val Leu Thr Leu Cys Gly 
85 90 95 

Gly Gly Val Leu Leu Gin Tyr Cys Cys Gly Lys Ala Pro Pro Phe Leu 
100 105 110 

Val Phe His He Gly Leu He Tyr Ser Tyr Phe Leu Tyr Leu Phe Cys 
115 120 125 

Pro Leu lie Ser Phe Cys Ser His Leu He His Phe His Pro Asn Tyr 
130 135 140 

His Ser Val Leu Tyr Thr Tyr Ser Tyr He lie Ala Ser Leu Ser His 
145 150 155 160 
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lys Leu Trp Tyr Aso lys Val Me: Phe Vai His Cys ?he Cys Lys Lys 
165 1-70 ^ 175 

Ala His Ser Ala Phe Trp Gly Tyr Leu Leu lie Asn Leu Tyr Arg lie 
130 135 190 

Pro Met Arg lie Gly Leu Asp Arg Val Phe Ser Thr Gin Phe Thr Arg 
195 ^ 200 205 

Pro Cys Cys Leu Ser lie Met lie Lys Asp Tyr Tyr Tyr Val Lys Met 
210 215 220 

Phe lie His lie His Lys Phe Val Glu lie 
225 230 

<210> 157 

<2I1> 183 

<212> PRT 

<213> Homo sapiens 

<400> 157 

His Leu lie Leu Pro Leu Gly Cys Gin Pro Ala Asp His Arg Met Thr 
15 10 15 

Phe Ser Gly Tyr Ala Gin Asn Lys His Phe Arg Tyr Phe Leu Phe Phe 
20 25 30 

Glu Tyr Lys Asn Phe Leu Asp Tyr Val Leu Phe His Leu He Lys Ser 
35 40 45 

Leu Arg Pro Asn Leu Phe Arg Tyr He Cys Cys He Tyr His Leu He 
50 55 60 

Ser Leu Lys Leu Cys Cys Leu Gin Lys Leu Leu Ala Gly Thr Ser Val 

65 70 75 80 

Tyr Asn lie Leu Ser Ser Thr Leu Thr He Ser Ser Ala Pro Lys Gin 
85 90 95 

Gly Leu Gly Leu Pro Phe Gin Glu Tyr Phe Tyr Tyr He Tyr Cys Arg 
100 105 110 

Gin His Arg Thr Leu Ser Lys Cys Leu Leu He Ser Pro Val Lys Ala 
115 120 125 

Ser His Ser Tyr Leu Tyr Ser He Gin Tyr Lys He Phe Lys Thr Tyr 
130 135 140 

Gly Gin Asn Lys Arg Ser Thr He Leu Thr Lys Leu Asn Leu Tyr Val 
145 150 155 160 

Tyr Phe Leu Tyr Leu Tyr Thr Phe Thr Cys Leu Leu Glu Asp Thr Val 
165 170 175 

Asn Thr Asp Asn Phe Lys Glu 
180 
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:210> 158 

:211> 149 

212 > PRT 

213> Homo sapiens 



..400> 
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80 
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95 


Glu 
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100 
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He 
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105 
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Thr 
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110 
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J — 

115 


Thr 


Thr 
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Gly 

120 


Ser 


Gly Arg 


Ser 
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125 
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Ser 
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:3o 
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Pro 
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135 
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Gly 
140 
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Pro Leu 
145 


Ser 
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10 
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15 
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20 
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Glu 
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30 
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35 
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40 
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Arg 
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45 
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Val 
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Ser Leu 
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Thr 


Val 


Leu 


Val 
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55 


Leu 


Cys 


Gly 
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Val 
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Gly 
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Val 


lie Cys 
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Tvr He Leu Asn Leu Ala Thr Val Asp Met Val Asn Leu Ser Cys Val 

35 90 95 

Thr Val He Leu Leu Glu Lys lie Leu Met Leu Tyr His Gin Ala Ala 
100 105 110 

Leu Gin Val Ala Val Phe Leu Asp Fro Val Ser Tyr Phe Ser Asp Thr 
115 120 125 

Val Gly Leu Cys Leu Leu Val Ala Met Ser He Glu Ser Phe Leu Cys 
130 135 140 

Ala Leu Cys Pro Thr Trp Cys Cys His Arg Pro Glu His Thr Ser Ala 
145 150 155 160 

Met Val Arg Trp Ala Leu Ala Leu Ser Leu Tyr Ala Val Ser Gin Val 
165 170 175 

Cys Glu Tyr Trp Glu Lys Cys Leu Ala Cys Asp Gin Phe His Glu Ala 
180 185 190 

Leu His Val Met Tyr Leu Phe Ala Leu Trp Ala Cys Pro Ser Ser 
195 200 205 

<210> 160 

<211> 198 

<212> PRT 

<213> Homo sapiens 

<400> 160 

He Asn He Ser Phe Phe Lys Asn Asn Asn Val He Val Tyr His Phe 
15 10 15 

Asp Asn He Phe He Leu Asn Phe Asn Lys Lys Ala Cys Leu Leu He 

20 25 30 

Phe Leu lie Asn Tyr Leu Val Phe Lys Tyr Leu Ser Tyr Leu Lys Thr 
35 40 45 

Asp He Ser He Thr Lys Ser Thr Ser Asn Ser Lys Pro Gly Arg Lys 
50 55 60 

Ala Asn Lys He Thr Asn Phe Lys Leu Arg Leu Leu Ser Gly Met Cys 
65 70 75 80 

Leu Cys Leu Leu Leu Phe Thr Val Thr Phe Ala Phe Phe Ser Thr Gin 
85 90 95 

Phe Thr Ser Glu Leu Gly Met Lys Leu He Leu Ala Tyr Phe Phe Pro 
100 105 110 

Phe Val Phe Val Lys Glu Glu Thr Gin Ser He Leu Glu Asn Pro Val 
115 120 125 

Trp Asn He Leu Met Phe Thr He Ser Asn He Met Lys Tyr Val Thr 
130 135 140 

Tyr His Leu His Leu Phe Gly Asn Tyr Leu Cys Thr Phe His Phe Asp 
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145 150 15; 



Th r Gin Lys Trp Pro Leu Phe ?he Leu Cys Met Lys Pro lie Tyr Tyr 
165 170 175 

lie Arg Phe Tyr Ser lie Ser Lys Leu Phe Gin Ser Ser Phe lie Gly 
i on i a q i qn 



ISO 135 190 

Gin Thr Asp Ser Gin Tyr 
195 

<210> 161 

<211> 98 

<212> PRT 

<213> Homo sapiens 

<400> 161 

Met Val Glu Ser Val Lys Leu Val Lys Ser Phe Leu Leu Val Leu Gly 
15 10 15 

Thr Phe His Phe Lys Asn lie Ser Lys Tyr Asn Tyr lie Cys Pro Ser 

20 25 30 

Pro Phe Leu Lys Gly Leu Tyr lie lie Thr Tyr lie Leu Phe Tyr Leu 
35 40 45 

Val Leu Phe He Tyr Pro Gly Asp His Phe Gin Ser Ser Val Tyr Ser 
50 55 60 

Ser Leu Cys Lys Cys Lys Thr Asp Tyr Ser Ala Ser Asn Thr Gly Trp 
65 70 75 80 

Thr Phe Leu Ser Phe Thr Leu Leu Leu He Val Leu He Ala Leu Pro 

85 90 95 

Phe Cys 

<210> 162 

<211> 185 

<212> PRT 

<213> Homo sapiens 

<400> 162 

Arq Arg Ser Pro Pro Ala Gly Thr Ala Ala Ala Ser Ala Gin Pro Thr 
I 5 10 15 

Trp Glu Gly Gly Ser Leu Ser Gly Ser Phe Asn His Thr Gin Gly lie 
20 25 30 

Ala Val Phe Cys Leu Gly Val Arg Glu Ser Ser Pro Trp Ser Trp Gly 
35 40 45 

Thr Ala Leu Met Ser Glu Glu Asn Leu Ala Leu Gly Val Trp Thr Thr 

50 55 60 

Cys Val Lys lie Leu Ala Trp Arg Leu Pro His Cys Val Thr Leu Ser 
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65 10 ^5 30 

Lys Phe Leu Asn Leu Ser Gly Ser Pro ?he Ser Arg Cys Thr Thr Giy 
35 90 " 95 

31v Thr Vai Pro Arg Arg Thr Leu Arg Ser Ser Val Gly Gly GIu Trp 
100 1C5 110 

Gly Leu Val Trp Ala Arg Arg Gly Leu Ala Ser Gin Ser Pro Glu Leu 
115 120 125 

Arg He Glu Arg Val Phe His Phe Thr Gly Gly Arg Gly Ala Ser Pro 
130 135 140 

Thr Ser Trp Thr Ser Leu Pro Gly Val Gly Lys Gly Gly Val Gly Ala 
1-1 5 150 155 160 

Val Leu Ser Ser His Thr Trp Thr Asp Ser Ser Thr Pro Tyr Ala Pro 
165 170 175 

Pro Ser Leu Pro Ser Ser Glv Pro Arg 
180 " 185 

<:21C> 163 
<211> 189 
<212> PKT 
<2 1 3> Homo sapiens 

<4C0> 163 

Pro Ser Pro Gly Ser Phe Arg Thr Lys Thr Phe Leu His Ser Leu Leu 
15 10 15 

Cvs Val He Lys He Gly Ser Asn Pro Pro Thr His Ser Met Lys Gly 

20 25 30 

Asn Thr Vai Val Lys Asn Leu Lys Phe Phe Ser Val Asn Ser Asn Pro 
35 40 45 

Gly Trp His Leu Asn Phe Glu Arg Ser Lys Arg Val Asp Leu Ala Val 

50 55 60 

Tyr Gin Leu Pro Thr Val Leu Ser Asp Pro Trp Lys Phe Leu His He 

65 70 75 80 

Leu Trp Arg Pro Phe Arg Ala Glu lie Cys Leu Gly Val Cys Gly Thr 

85 90 95 

Glu His Ser Gly Cys Arg Met Trp Gin Ser He Arg Ser Leu Leu Arg 
100 105 110 

Pro Ser Leu Ser Leu Trp Gly Ser Phe Leu Glu Val Glu Pro Glu Ser 
115 120 125 

Phe Ser Arg Leu Gly Thr Cys Glu Leu Thr Gly Tyr Leu Arg Thr Val 
130 135 140 

Glu Ala Asn Lys Glu Ala Gin Glu Ala Ser Glu Val Ser Tyr He Ala 
145 150 155 160 
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Val Leu Asn Arg Cy^ Thr Val Ser Ser Gly Thr lie Glu Leu Leu Phe 
35 _ 40 45 

Trp Ala Tyr GIu Leu Phe Pro Val Pro Tyr Cys His Pro He Phe Ala 
50 55 60 

He Tvr Lys Met Ser He Phe Phe Met Gly Val Asp Glu Leu Leu Phe 

65 ' 70 75 80 

Gly Phe He Glu Gly Cys Phe Gly Thr Phe He Ser Ala Asn His Gly 
85 90 95 

His Ala Ser He Cys Pro Arg Glu Arg Ala Ser Lys Cys Asn Val Leu 
100 105 110 

Asp Val Ser Val Lys Ser Pro Gin Glu Ala His Asp Ser Asn His Arg 
115 120 125 

Gly Ser Gin Gly Pro Ser Arg Thr Gly Thr Ser Gly Leu Ala Cys Gly 
130 135 140 

Phe Ser Trp Tyr Val Cys He Ala 
145 150 

<210> 171 

<211> 197 

<212> PRT 

<2 13> Homo sapiens 

<400> 171 

Gly Gin Val Lys Lys Ser Lys Leu Phe Gly Leu Gin Phe Ser Gin Thr 
15 10 15 

Gin Glu Pro He He Gin Lys Gin Leu Ser Tyr Tyr Leu Phe Leu Leu 
20 25 30 

Gly Gly Thr Pro His Lys Gin Gly Leu Ala Gly Val Val Phe Val Leu 
35 40 45 

Tyr Trp Leu Arg Glu Gly Lys Gly Val Phe Leu He Val Phe Pro Val 
50 55 60 

Ala Gin He Leu Arg Cys Gly Asn Ala Tyr Cys His Phe Gly Lys Asn 

65 70 75 80 

Ser Phe Phe He Tyr Asn Thr Tyr Val He He Leu He Gin Phe Tyr 
85 .90 95 

Lys He He Tyr Asn Met Lys Tyr He Phe Glu Lys Asn Asn Tyr Leu 
100 105 HO 

Tyr Tyr Leu Tyr Leu Phe Arg Pro Cys Leu Ser Lys Val Leu Leu Ser 
115 120 125 

Leu Ala Thr Val Tyr Phe Pro Leu Trp Phe Glu Leu Lys Gin Met Leu 
130 135 140 
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<211> 174 
<212> PRT 
<213> Homo 
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< 2 1 0 > 173 

<211> 175 

<212> PRT 

<213> Homo sapiens 

<400> 173 
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Lvs Asn Cys lie Lys Phe Ala Gin Phe Gly Glv Lvs Thr Gly Phe Gin 

1^ 5 10 15 

-» 

Lys Ser lie Thr Leu r>he Leu lie Asn Pro Leu Val Ser Gin Ser Phe 

20 25 30 

lie Leu Trp Ser lie lie Ser Gin Ser Val Pro He Arg Lys Thr Lys 
35 40 45 

Asn Thr Val His His Ser Asn Thr Lys Gly Phe Asn Ser Gly Lys Arg 

50 55 60 

Leu Gin Arg His Trp Lys Gly Trp Gly Arg Lys Glu Arg Arg Leu Pro 

65 70 75 80 - 

Arg Asp Glu Arg Ala Ala Thr Thr Leu Arg Leu Glu Pro Ser Ser Cys 
85 90 95 

He Cys Cys Trp Arg Leu Arg Cys Gly Gin Cys Pro Phe Ser Thr Phe 
100 105 110 

Thr Glu Glu Ala Leu Cys Gly Gin Cys Arg Tie Gly His Asp Thr Ser 
115 120 125 

Thr Thr Gly Ala Arg Ser Glu Trp Arg Leu Ser Ser His Gin Leu Ser 
130 135 140 

Leu Ala Lys Phe Asp Lys Pro Val Gly Lys Gly Phe Trp Gin Met Glu 
145 150 155 160 

Tyr Thr Gly Phe Gin Ala Leu Gin Leu Asn Arg Val Gin Lys Gly 
165 170 175 

<210> 174 
<211> 193 
<212> PRT 
<213> Homo sapiens 

<400> 174 

His Asp Gly Arg Ala Tyr Cys Thr Ser Met Leu Gly He Ala Tyr Gly- 
1 ' 5 10 15 

Ser Ala Thr Asn Leu Phe Ser Met Leu Leu Leu Asp He Val Gly Asn 

20 25 30 

Cys Asn Thr Met Val Ser He Cys Val Ser Lys Tyr He Asn Met Glu 
35 40 45 

Arg Thr Gin Lys Tyr Ser He He lie Ser Trp Asp His His Cys lie 
50 55 60 

Ser Gly Ser Leu Thr Lys Thr Leu His Asp Cys Ser Ser Leu Leu Gly 
65 70 75 30 

Gly Gly Gin Lys Leu Val Arg Asn Gly Trp Gin Leu Glu Gly Lys Glu 
85 90 95 



Met 



Thr Gin Ala Leu His Ser Pro Thr Ala Ala Ala His Arg Trp Pro 
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100 

Ser Thr Gly Lys 
115 

Leu lie Gly Phe 
130 

Arg lie Lys Ala 
145 

Leu Ser Lys Val 



Val Ser Arg Gly 
180 

Ser 



Pro Glu Leu Thr 
120 



lie lie He Ser 
135 

Arq Phe Phe Phe 

150 

Ser Leu Gly Lys 
165 

Lys Arg Leu Phe 



105 

Glu Leu Thr Pro 



Gin Ser Lys Thr 
140 

Leu Asn Ser He 
155 

Thr His Met Ser 
170 

Gin Lys Gin Lys 
185 



110 

Gly Glu His Ser 
125 

Glu Leu Trp Leu 



lie Phe lie Lys 
160 

Gin Ala Phe Ser 

175 

Glu Glu Phe He 

190 



<210> 175 
<211> 236 
<212> PRT 

<213> Homo sapiens ^ 
<400> 175 

Leu Ser Cys Ser Pro Pro His Pro Gly Thr Pro Asn Pro Ser Pro Cys 
15 10 15 

His Leu Gly Phe Cys He He Leu Thr Gly Phe Tyr His Thr Phe lie 
20 25 30 

Tyr Leu Phe He His Phe Leu Cys Leu Leu Ser Ala Phe Cys Leu Ser 

35 40 45 

His Ser Met Lys Thr Leu Gly Val Ser Met Lys Thr Ala Arg Leu Arg 

50 55 60 

Ser Leu Leu Glu Ala Gin Trp Thr His Arg Leu Ser Ser Pro Leu Gly 

65 70 75 80 

Thr His His His He His He Glu Phe Thr Leu Pro Thr Gly Cys Phe 
85 90 95 

Gin Pro Ala Ala Glu His Ser Lys Val lie Asn Thr Asp Pro Phe Gly 
100 105 HO 

Lys Met Gin Asp Ser Leu Met Gly Asp Phe Gly Ser Arg He Pro Arg 
115 120 125 

Trp Trp Gly Gin Ser lie Pro Gly He Ala Leu Gin Pro Lys Ala Val 
130 135 140 

Leu Leu Gin Ala Ser Ser Leu Pro Cys Leu Leu Leu Gin Ala Ser Asp 
145 150 155 160 

Leu His His Ser Val Arg Leu Ser Leu Ser Phe Leu Ala Leu Ser Pro 
165 170 175 
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90 


Arg 


Asn 


Lys 


Ser 


He 
95 


He 


Lys 


He 


Leu 


Arg 
100 


Gin 


Lys 


Phe 


Lys 


Asn 
105 


Ser 


Trp 


Pro 


Leu 


Gly 
110 


Glu 


Gly 


Leu 


Ser 


Phe 


He 


Lys 


Asn 


He 


Phe 


Met 


He 


He 


Asn 


Leu 


Tyr 


His 


Thr 



115 120 125 

Arg 



<210> 177 

<211> 185 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 177 

Leu Leu Val Pro Ser Thr Pro Cys Phe His Gly Cys Gly Val He Cys 
15 10 15 

Leu Lys Lys Ser Ser Pro Tyr Pro He Trp Leu Thr Ala Ser Ser Leu 

20 25 30 
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Ser Gly Phe lie Lejj Ala Phe Ser Met Val Asn Leu Pro Pro Asn Ser 
35 . 40 45 

Pro Ser Leu Pre Ser Leu Glu Tyr Ser Ser Pro lie Leu Leu Trp Tyr 
5C 55 60 

Pro Val Met Pro Leu Ala Asn Tyr Leu lie lie Leu Pro Ala lie Asp 
65 70 75 80 

Cys Ser Cys His Trp Thr Val Phe Val Leu Leu Leu Met Phe Tyr Pro 
85 90 95 

Pro Val Pro Asn Thr Val Ser Gly Thr Gin Tyr Val Leu Ser Lys His 
100 105 110 

Leu Leu Val Ser Ser Asn Ser Leu Ser Val Lys Arg Val Ala Lys Gin 
115 120 125 

lie Phe Asn Tie Ser Asp Leu Tyr Phe Phe Val Glu Tyr lie Val Ala 
130 135 140 

Arg Glu Glu Cys Thr Pro Leu Gin Lys lie Tyr Thr Tyr lie Phe Met 
145 150 155 160 

Phe Tyr lie lie Gin Ser Leu Cys Ser lie Ser Pro Thr Glu Gin Phe 

165 170 175 

Lys Ala His Phe Cys Leu Val Ser Glu 
180 185 

<210> 178 
<211> 196 
<212> PRT 
<2 13> Homo sapiens 

<400> 178 

Ala Gly Glu Arg Gly Ser Glu Gin Thr Glu Glu Gly Gly Leu Cys Gly 
15 10 15 

Thr Asp Leu Gly Arg Ala Leu Val lie lie Leu Ser Phe Tyr Phe Gly 

20 25 30 

Lys Ser His Gly Ala Val Thr Leu Ala Val Asn Gly Pro Lys Pro Pro 
35 40 45 

Leu Ser Ser Ala Gly His Asp Ala Leu Trp Gin Val Cys Leu Gly Leu 
50 55 60 

Pro Glu Arg Ser Gin Ser Leu Val Phe Phe Ser Ala Thr Tyr Leu Asp 
65 70 75 80 

Arg Glu lie Leu Thr His Ser Ala Asp Trp Ala Pro Thr Val Cys Val 

85 90 95 

Cys Val Arg Arg Phe Leu Val Gly Thr Leu Gly Gly Ser Ala Ser Trp 

1C0 105 110 
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Asc Ala Phe Gly His lieu Cys Val Cys Pro Phe Gly bly Gly Cys Ala 
115 , 120 125 

Sly Thr Leu Leu Pro Leu Gin Val Ser Val lie lie Thr lie Trp Ser 
130 135 140 

Gly Leu Tyr Cys Giu Trp Pro Arg Val Ala Val Gly His Val Asn Gin 
145 150 155 160 

Arg Cys Pro Val Val Gly His Trp Trp Giu Giu Gly Trp Asp Giu Cys 
165 170 175 

Leu Pro Leu Ser Ala Val Arg Cys Val Asn lie Ser Leu Asn Pro Met 
180 185 190 

Arg Ser Gly Gly 
195 

<210> 179 

<211> 197 

<212> PRT 

<213> Homo sapiens 

<400> 179 

Ser Ala Leu Thr Gin Ser His Leu Ala Met Lys lie Leu Arg Asn Ser 
15 10 15 

Leu Leu Leu Ser Arg Ala His Leu Thr Gin Ser His His Gin Pro Gin 
20 25 30 

Giu Gly Val Ala Leu Gly Gly Leu Gly Giu Arg Giu Gly Pro Gly Giu 
35 40 45 

Arg Thr Ala Gly Leu Lys Pro Leu Arg Arg Giu His Ala Cys Ser Pro 

50 55 60 

Gly Thr Gly Arg Gly Arg Pro Ala Giu Leu Gin Gin Ala Arg Asn Gin 
65 70 75 80 

Ala Thr Ala His Pro Gin Giu Gin Asp Asp Trp Lys Gly Ala Arg Gly 
85 90 95 

Leu Gin Thr Leu Asn Cys Leu Asp Met Trp Leu Lys Ala His Ser Asn 
100 105 110 

Cys Asn Ala Arg Lys Arg Pro Pro Asp Trp Cys His Leu Gly His Leu 
115 120 125 

His Asp Lys Leu Ser His His Thr Pro Pro Giu Gin Lys Ala Arg Leu 
130 135 140 

Leu Cys Pro Val Giu Ala Gly Pro Ser Leu Giu Thr Ser Leu Thr Asp 
145 150 155 160 

Thr Thr Gly Phe Lys His Gly Leu Leu Pro Arg Phe lie Trp Leu Cys 
165 170 .175 

Ser Ala Ser Leu Ser His Gly Arg Met Asn Ala Cys lie Pro Gin Lys 
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180 135 190 

Glu Ala Ser Gly Leu 
195 

210> 230 
211> 194 
212> PRT 

2 1 3> Homo sapiens 
<400> 180 

G<y Leu Cys Leu Tyr His Leu Pro Gin Pro Thr Ser lie Gin Leu Met 
15 10 15 

Ala Ala Pro Thr Phe Lys Gin Ser Leu Val Leu Ala Phe Val Trp Leu 

20 25 30 

Tyr Phe Leu Phe Pro Arg Pro Ser Leu Pro Ser Phe Pro Ala Ser Ser 
35 40 45 

Leu Lys Ser Gly Gin Thr Ser Lys Ser Gly Cys Ser Ser Val Cys Trp 

50 55 60 

Val Phe Ser Phe Leu Pro His Leu Ser Thr Pro Phe Leu Trp Val lie 
65 70 75 30 

? he Ser Phe Pro Ala Met Leu Asn Ala He Phe Val Leu Thr Ala Pro 
85 90 95 

Gin Phe Gly Leu Gin Pro Asn Pro Leu Cys His He Leu Phe Pro Leu 
100 105 110 

Ser His Tyr Ala Pro Arg Arg Arg He Thr Leu Phe Cys Val Gly Ala 
115 120 125 

Ser Asp Leu Leu Asn Pro Val Pro Glu Thr Leu Gly Leu Trp Leu Phe 
130 135 140 

Leu Phe Leu Leu Leu Ser Ser Val Ser Leu Phe Gin Lys Gly Tyr He 
145 150 155 160- 

Ser Asp Ser Ser Ser Ser Asn He Gly Thr Leu Pro He, He Leu His 
165 170 175 

His He Ser Tyr Leu Phe Ser Phe His Leu Phe Lys Leu Ser Thr Phe 

130 185 190 

Cvs Leu 



<210> 181 

<211> 230 

<212> PRT 

<2 1 3 > Homo sapiens 

<400> 131 

Tyr Gly Pro Met Arg Ala Arg Leu Pro He Tie Cys Ser Cys Ser Pro 
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I 5 10 15 

?he Pro Pro Val Gly Ser Ala Pne Ala Asn lie His Met Tyr Phe Gin 

20 25 30 

Lvs Asc Pro His Gly Pro His Leu Pro Ser Thr Gly Gly Arg Glu His 
35 40 45 

His Gly Pro Arg Thr Gly Asn Val Val Leu Val Gin Ser Tyr Gin leu 
5C 55 60 

leu Pro Val Pro Phe Thr Leu Cys Arg Ser Phe Leu Gly Leu Cys Ser 

65 70 75 80 

lie Phe Arg Gly His Trp Leu Lys Ser Ala Thr Met Arg His Leu Gly 
85 90 95 

Lys Leu Pro His Leu Val Ala Pro Leu Pro Asp Asp Thr Glu Leu Arg 
100 105 110 

Thr Leu Cys Ser Pro Leu Cys Tyr Phe Cys Ser Thr Gin Ser Gin Val 
115 120 125 

Arg Leu Ser Ser lie Gin Arg Val Arg Gin Leu Glu Val Pro Ser Pro 
130 135 . 140 

lie Ser Arg Met Ser Leu Ala Arg Glu Ala Ala Glu Lys Thr Tyr Leu 
145 150 155 160 

Gly Arg Gin Ser Lys Thr Glu Thr Lys Lys lie Pro Ala Leu His Ala 
165 170 175 

Pro Ser Glu Asp His Lys Val Gly Gin Ala Gly Thr Ser Arg Trp Arg 
180 185 190 

Asp Ser Glu Arg His Gin Gly Leu Leu Leu Val Pro Val Ser Phe Pro 
195 200 205 

Pro Asn Ala Ala Ala Gin Phe Thr Val Lys Lys Val Leu Cys Phe Ser 
210 215 220 

His Thr Lys Gin Ala Ala 
225 230 

<210> 182 

<211> 180 

<212> PRT 

<213> Homo sapiens 

<400> 182 

Thr Ser Pro Ser Ser Ser His Asn Lys Gin Tyr Phe Tyr Asn Thr Lys 
15 10 15 

Glu Gin Tyr Phe lie Cys Gin Glu Lys Pro Asn Gly Leu Leu lie Phe 

20 25 30 

Giy Lys Gly Lys His Ser Leu Gly Val Asn Leu Gly Ser His Leu Thr 
35 40 45 
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Thr Ser Tyr Arg M^t Ser Ser Met Lys Val He Glu Leu He Ser Cys 

50 . 55 60 

Lys Lys Lys Gly Lys Leu Asn Ala Glu Leu Lys Tyr Ser Lys Val Tyr 

65 70 ^5 30 

Lys Val Gly Met Leu Val Leu Ser Thr Leu Tyr Arg Tyr Val Gin Val 
85 90 95 

Met Phe Phe His lie Pro Leu Thr Phe Phe Val Phe Val Tyr Ser Ala 

100 105 110 

Met Phe Gin Asp Ala Arg Met Gin Tyr Ser Phe Arg Leu Leu Asp Asn 
115 120 125 

Thr Ser Ser Asn Tyr Ser Val lie Lys He He His Ser Arg Ser He 

130 135 140 

Tyr Ala Leu Phe Gly Val Glu Gly Leu Asp He Tyr Ala Phe Ser Val 
145 150 155 160 

Asp Asn Tyr He Tyr Phe Gly Tyr He Gly Lys Tyr Leu Thr Gin He 
165 170 175 

Trp Tyr Tyr Gin 
180 

<210> 183 
<211> 104 
<212> PRT 
<213> Homo sapiens 

<400> 183 

Glu Tyr Glu Tyr Phe Tyr His Cys Leu Met Leu Val Arg Lys Gly Leu 
15 10 15 

Ala Leu Leu Ala Glu Val Gly Gly Val Cys Val His Ala Arg Thr Gly 
20 25 30 

Thr Cys Val Leu Cys Met Cys He Val Cys Glu He Leu Gly Asn Glu 
35 40 45 

Asn Glu Arg Ser Ser Cys He Leu Lys Arg Thr Ser Arg Val Leu Met 

50 55 60 

Ser His Ser Phe Tyr He Leu Lys Arg Phe Ser Leu Glu Gin Tyr Leu 
65 70 75 80 

Lys Lys Ala Tyr He Leu Ser Leu Ser Leu Ser His Thr His Thr Val 
35 90 95 

He His Leu Tyr Thr His Ser Asn 

100 

<210> 184 
<211> 173 
<212> FRT 
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<213> Homo sapiens 

<400> 134 

Tyr Met Phe Arg Ser Asn Pro Asn Pro Asn Lys His lie Vai Leu Gin 
5 10 15 

Cys Val Phe lie Gin lie Glu Tyr Ser Phe Pro Phe Leu Asn Glu Asn 
20 25 30 

Ser Ala Leu Glu Arg Val Ser Ser Gly Gly Asp Leu His Leu Gly Gly 
35 40 45 

Cys Arg Vai Trp Asp Leu Phe Tyr Phe Asn Leu Tyr Arg Ala Leu Phe 

50 55 60 

He Phe Leu Phe Phe Leu Gly Glu Asn Gly Ser Leu Gin Asp He Leu 
o5 70 75 80 

Lys Cys lie Lys Phe Gly Val Asn Ser Met Trp Leu Ala Lys He Gin 
85 90 95 

Cys Leu Ser Gly Asn Lys Phe Leu Leu Tyr Ala Lys Leu Asn Asn Leu 
100 105 110 

Pro Gly Lys Arg Thr Ser Ser Ser Cys Leu Ser Tyr Leu Leu Pro Leu 

115 120 125 

Pro His Gin His Cys Leu Pro Ala Val Gin Arg Ala Leu Cys Pro Ala 
130 135 140 

Pro His Leu Ser Ser Cys Leu Ala He Leu Thr Gly Leu Leu Glu Ala 
145 150 155 160 

Gly Ser Gin Ser Asp He Ser Ser Trp Gin Phe Glu Thr 
165 170 

<210> 185 
<211> 215 
<212> PRT 
<213> Homo sapiens 

<400> 185 

Ser Leu Val Pro Lys Gly Cys Arg Leu Leu Leu Met Met Lys Arg His 

15 10 15 

Ser Gin Val Lys Leu Ala Gin Glu Leu Tyr Ser Glu Val Pro Glu Pro 
20 25 30 

Ala Leu Leu Ala Ala Ser Leu Lys Leu Pro Ala Met Leu Glu Tyr His 
35 40 45 

Ala Asn Ser Arg Thr Thr Asp Thr His Glu Thr Lys Arg Met Asn Val 
50 55 60 

Thr Ser Val Pro lie Met Asn Ala Arg Ser Glu Thr Ala' Met Lys Gly 

65 70 75 80 
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Lys Ser His Gly Thr ?he Phe Pro Met Thr Phe Val Ala Gly GIu Leu 
8 5. 90 95 

T rp ser Cys Gly Cys Ala lie Lys Lys Glu Ser He Val Phe Phe Pro 
100 105 110 

Gin He He Phe Lys Phe Ser Glu Leu Pro Phe Asp Leu Thr Pro Phe 
115 120 125 

He His Ala Met Lys Ser Phe His Tyr Leu Leu Leu Val Leu Phe Gly 
130 135 140 

Val He Thr Cys He Asn Leu Val He Thr Arg Asp Thr Ser Lys Ser 
145 150 155 160 

He Trp Leu Pro Phe His Leu Leu Lys Tyr Gin Lys Thr Lys Cys Leu 
165 170 175 

Leu Pro Gly Thr Phe Val Lys Thr He Thr Lys Leu Arg Leu Leu Ser 
130 135 190 

Phe Phe He Ser Thr He Lys Ser Val Thr Lys He Arg His Tyr Ser 
195 200 205 

Asp Leu Leu Lys Thr Thr Leu 
210 215 

<210> 186 

<211> 167 

<212> PRT 

<213> Homo sapiens 

<400> 186 

Asn He Phe Lys Pro Leu Ser Ser Gin Gly Tyr Gin Leu Lys Val Phe 
15 10 15 

I^e Gly Asn Val Tyr Tyr Met Ser Lys Phe Pro Ala Ala Leu Arg Thr 

20 25 30 

He Gly Gin Val He Cys Pro Leu He Leu Val Thr Arg He Arg Val 
35 40 45 

Leu Leu Gin He Trp Lys Glu Lys Leu Asp His Cys Leu Leu Tyr Tyr 
50 55 60 

Tyr His Pro Asn Val Tyr Arg Gly Asn Gly Pro Glu Trp Ser Lys Pro 

65 70 75 80 

Arg Ala Tyr Gly Glu Val Glu Leu Ser Leu Glu Val Arg Ser Ala Cys 
85 90 95 

Pro Lys Ala Cys Thr Leu Ala Thr He Leu Ser Tyr Cys Met Leu Tyr 
10C 105 110 

Thr Thr Phe Leu Cys Leu Cys Leu Cys He Ser lie Cys Leu Ser Gin 
115 120 125 

Glu Val Phe Phe Leu Leu He He Lys Cys Gly Phe Phe Val Val Val 
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130 135 140 

lie Leu Leu Lvs GIu Leu 3er Cys Trp Val Gin Leu Ala Leu Thr Val 
145 ' 150 155 160 

Ala Ser Leu Leu Arg Glu Pro 
165 

<21C> 187 
<211> 2C9 
<212> PRT 
<2 1 3> Homo sapiens 

<400> 187 

lie Ala He Tyr He His Leu lie Ala Asn Pro Val Gly Cys Cys Gin 
15 10 15 

Gin Leu Ala Leu Thr Ser Arg Ser Leu Thr Val He Gin His lie Gin 

20 25 30 

Leu Asn Thr Gly Arg His Lys Ala Pro Leu Ser Pro Ala Val Lys Phe 
35 40 45 

Lys Met Arg Lys He Thr Gin Cys Leu Ser Pro Glu Cys Leu Ser He 
50 55 60 

His Lys Ser Asn Val Pro Asn Ser Ser Phe Ala Asp Cys Cys Phe Leu 
65 70 75 80 

Phe Arg Ser Asp Val His Gly Phe Ser Leu Gly Gin Asn Cys Glu He 
85 90 95 

Val Lys Val Thr Glu Lys Ser Leu Gin Arg Ser He Gly Asn Leu Leu 
100 105 110 

Met Thr Asn Cys Phe Cys He Val Pro He Leu Ser Asn Val Gin Val 
115 120 125 

Phe Thr Pro Lys Val Ser He Val Asn Asn Phe Tyr Phe Leu Phe Phe 
130 135 140 

Leu Arg Lys Cys Lys He Cys Phe Leu Asn He Glu Thr Tyr Lys He 
145 150 155 160 

Gin Lys Arg Lys Ser He Phe Leu Leu Pro Arg Leu Lys Ser Leu Tyr 

165 170 175 

Ser Tyr Phe Cys Val Tyr Arg Gly Tyr Phe Ser Ser He Tyr He His 
180 185 190 

He Lys Ser His Leu Ser Asn Gly He Leu Leu Phe Tyr lie Phe Thr 
195 200 205 

Thr 



<21C> 138 
<211> 233 
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<212> PRT 

<213> Homo sapiens 

<400> 188 
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Phe 

1 u 
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Phe 
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1 D 
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20 
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Z D 


He 
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lie 
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Phe 
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35 
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Lys 
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4 0 


His 


He 


Arg 


Tyr 


Thr 

4 D 


Phe 
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Phe 
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50 


Ser 


Tyr 


Phe 


He 


Phe 

55 


Trp 


Leu 


Ser 


Glu 


Arg 
bU 


Ala 


Ser 


Ser 


Asp 

65 


Ser 


Phe 


Gin 


Cys 


Phe 

7 0 


Leu 


Val 


Ala 


Tyr 


Ser 
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Asp 


Val 


Ser 


His 


Gin 


Leu 


Asn 


He 
8 5 


Leu 


Arg 
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He 


Lys 
9 0 


Arg 


Thr 
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Phe 


Val 


Phe 


Cys 


Phe 
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100 


Phe 


Val 
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Asn 


Ser 

10 5 


Cys- 


Leu 


Trp 


Phe 


Cys 

llfj 
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Vai 


lie 


Ala 
115 


lie 


Phe 


Phe 


Ser 


His 
120 


Lys 


Ile 
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Val 


Val 

1 Z D 


Phe 
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130 


Phe 
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Cys 


Arg 


His 
135 
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~\ A Pi 
1 4 U 
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i en 

1 jU 
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Ser 
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too 
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Thr 
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Leu 
180 


Lys 
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Asn 
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Glu 
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Glu 
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Thr 


Gin 
190 


Thr 
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His 


Pro 
195 


\j l y 
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Leu 

200 
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Leu 


Glu 


Cys 
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Leu 
210 


Arg 
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Arg 
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He 
215 


Ser 
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Leu 


He 
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Leu 


Ser 


Ser 


Ser 
225 
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<210> 
<211> 
<212> 
<213> 
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247 
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Homo 
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Thr Leu Fro lie Leu Met Gly Tyr Leu Leu Tyr Cys His lie Val lie 
20 . 25 30 

Leu Met Ser Gly Tyr Lys Phe Leu lie Arg Tyr Val Val His ?he lie 
35 40 45 

Ser Leu Cys Gly ?he Phe Leu Pro Asp Val lie He His Thr Thr Met 
50 ** 55 60 

Phe His Phe Giu Ser Ser He Tyr Leu Phe Phe Phe Leu Trp Leu Leu 

65 70 75 80 

Val Leu Leu Val Leu Asn Leu Lys Ser Gin Ser Arg Leu Thr Pro Lys 
85 90 95 

Ser Ser Lys Ser Val He Val Leu Ser Ser Tyr He Trp Val Gin Phe 
100 105 110 

Tyr Cys Phe Val Asn Leu Thr Arg He Ser Gin Tyr He Asn Ser Lys 
115 120 125 

Pro Met Asn Thr Cys Ser Leu Glu Lys Asn Gin Lys He Cys Thr Lys 
130 135 140 

Lys He Lys Gin Asn Thr Phe He He Leu Phe He Gin Lys Gin Leu 
145 150 155 160 

Leu Leu Ala Cys Trp Phe Met Leu Pro Asn Pro He Phe Cys Glu Cys 
165 170 175 

He Leu He Phe Val Tyr He Cys He Gly Met His Val Tyr He Leu 
180 185 190 

Val Gly Leu His Asn Ala His Ser Cys Val Asp Arg Phe Phe Ser Leu 
195 200 205 

He Tyr Cys Lys His He Cys Arg Ser Val Phe Trp Thr Trp Leu Phe 
210 215 220 

Thr Ser Ser Val Ser Ala Ala Glu Gin Val Leu Val Asp Asn Gin Met 
225 230 235 240 

Lys Cys Tyr Lys Cys Thr Leu 
245 

<210> 190 
<211> 202 
<212> PRT 
<2 1 3> Homo sapiens 

<400> 190 

Val Val Phe Val Leu Ser He Phe Pro Ser Glu He Lys He Asn Thr 
15 10 15 

Cys Pro His Pro Tyr Leu Leu His Tyr Gly Pro Thr Leu Phe He Val 
20 25 30 
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Gin Lys Leu Gly Leu Pro Leu Thr Phe Leu Cys Cys Tyr Ser Asn Leu 
35 * 40 45 

Leu Ser Ser Lys Phe lie Ser Met Leu Phe Pro Leu Ser lie Leu Gin 

50 55 60 

His Leu His He Leu Leu Phe Ala Leu Leu Asn Thr Lys Val His Ser 

65 70 75 SO 

Asp Phe Phe Leu lie Leu Ser Val Leu Cys Phe Leu Ala Leu Val Gly 
35 90 95 

Pro Phe Leu Thr lie Asn He Phe Ser He Ser Ser His Tyr Leu His 
100 105 110 

Leu Leu Asn Leu Thr Leu Tyr Ser Thr Ala He Tyr Phe Leu Glu Leu 
115 120 125 

Leu He Ser Arg Thr Phe Leu He Leu Tyr He Leu Asn Thr Val Tyr 
130 135 140 

Phe Ser Arg Ala Trp Lys Lys Lys Val Ser Leu He Gin Val Val Asn 
145 150 155 160 

He Gin Ser Pro Asn Lys Cys Leu Leu Ser Thr Asp Tyr He Pro Ser 
165 170 175 

Thr Pro Val Gly Ser Arg His Val Arg Asn Glu Ala He Lys He Ser 
180 185 190 

Thr Leu Thr Glu He Lys Phe Ser Gly Glu 
195 200 

<210> 191 

<211> 205 

<212> PRT 

<213> Homo sapiens 

<400> 191 

Leu Cys Leu Lys He He He He Lys Asn He Tyr Leu Tyr Met Val 
15 10 15 

Tyr Glu Phe Asp Thr Phe Cys Phe lie Ser Gly Leu Met Cys Tyr Arg 
20 25 30 

Lys Gly Met Thr Leu Asn Ser Leu Asn Phe Ser Leu He Ala Leu Asp 
35 40 45 

His Phe Gin Leu Ser His Leu Tyr Asn lie Gly Gin Val Thr Pro His 

50 55 60 

Ala Tyr Phe Ala He Tyr Lys Ser Ala Asn Arg Thr Leu lie Gly Leu 
65 70 75 30 

Leu Arg Gly He Ser Lys Thr lie Glu Ser Ser lie Trp Trp Gly Ser 

85 90 95 

Thr Asn lie Ser Thr Leu Leu Thr Leu Phe Phe Ser Pro Cys Tyr Ala 
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ICO 1C5 110 

Phe Gin Fhe He Ser Thr Lys leu Val He Lvs He Gin Ala Glu Val 
115 120 125 

Leu leu He Ser Leu Cys Val leu Pro Gly Ser Tyr His Ser Ala Arg 
130 135 - 140 

Asp Thr Gin Ala Pro Ser Phe Met Val Asn Thr Asp Ser Glu Leu Cys 
1<45 150 155 160 

Leu Arg Pro Phe Gly Met Leu Gin Gin Asn Thr He Asp Arg Val Thr 
165 170 175 

Tyr Lys Pro Gin Lys Cys Val Ser Tyr Arg Ser Gly Gly Trp Glu Val 
130 185 190 

Gin Asd His Gly lie Val Arg Phe Ser Val Trp Arg Pro 

195 200 205 

<210> 192 

<211> 197 

<212> PRT 

<213> Homo sapiens 

<400> 192 

Ala His Cys Val Phe He He Met Glu Glu Gin Trp Ser Leu Lys Leu 
15 10 15 

Gin He He Pro Ser Pro His Cys Gly His Leu Phe Leu Ser Asn Leu 
20 25 30 

Ser Leu Glu Gin Leu Ala Arg Met Gin Asn Leu Met lie Phe Ser Leu 
35 40 45 

Pro Leu Leu Asp Pro Ala Tyr Thr Pro Pro Leu Val Glu Val Pro Arg 
50 55 60 

Ser Ser Glu Met Thr Lys Arg Gin Gly Val Gly Gly Arg Gly Lys Lys 
65 70 75 80 

Asn Lys Pro Ser Asp Gin Pro Gin Met Thr Glu Cys Trp Leu Phe Ser 
85 90 95 

He He Tyr Ser Phe Glu Leu Ser Gin Met Cys Phe Ser Glu Lys Thr 
100 105 110 

Phe Met Leu Ser Phe Leu Ser Ser Leu He Val Asn His Gin Phe Pro 
115 120 125 

Cys Asn Gly Leu Arg Val Gin Ser Pro Met Arg Ser Arg Ala Ala Arg 
130 135 140 

Phe Ser Arg His Ser Thr Thr Phe Pro Ser Pro Phe Phe Lys Gin Ala 
145 150 155 160 

Phe Lys Leu Cys Met Lys Pro Cys Gin Thr Lys Met Lys Val Thr Lys 
165 170 175 
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Val Lys lie Gin L^s Gin Phe He His Pro Arg Tyr Leu Hxs Thr Ala 

130 _ 185 , 190 

Leu Asn Met Val Asp 
195 

<210> 193 

<211> 207 

<212> ?RT 

<213> Homo sapiens 

<400> 193 

Pro Ser Ser Trp Lys Leu Leu Phe Tyr Thr Leu He His Ser Gly He 
1 5 10 15 

His Tyr Gin Val His Arg Val Val Lys Phe Arg He Arg Glu Asn Val 

20 25 30 

Glu Lys Val Ser Ala Arg Leu Leu Pro Lys Tyr Trp Ser Asn He His 
35 40 45 

Gin Thr His Met Val His Glu Gly Gin Thr Ser He He Cys Ser Cys 
50 55 60 

Ser Pro Phe Pro Pro Val Gly Ser Ala Phe Ala Asn He His Met Tyr 
65 70 75 80 

Phe Gin Lys Asp Pro His Gly Pro His Leu Pro Ser Thr Gly Gly Arg 
85 90 95 

Glu His His Gly Pro Arg Thr Gly Asn Val Val Leu Val Gin Ser Tyr 
100 105 110 

Gin Leu Leu Pro Val Pro Phe Thr Leu Cys Arg Ser Phe Leu Gly Leu 
115 120 125 

Cys Ser He Phe Arg Gly His Trp Leu Lys Ser Ala Thr Met Arg His 
130 135 140 

Leu Gly Lys Leu Pro His Leu Val Ala Pro Leu Pro Asp Asp Thr Asp 
145 150 155 160 

Leu Arg Thr Leu Cys Ser Pro Leu Cys Tyr Phe Cys Ser Thr Gin Ser 
165 170 175 

Gin Val Arg Leu Ser Ser He Gin Arg Val Arg Gin Leu Glu Val Pro 
180 185 190 

Ser p-o He Ser Arg Met Ser Leu Ala Arg Glu Ala Ala Glu Lys 

195 200 205 

<210> 194 

<211> 179 

<212> PRT 

<213> Homo sapiens 

<400> 194 



117 



BNSDOCID <WO . ^0i62924A2 I > 



WO 01/62924 PCT/LS01/O5989 



lie Gin Gin Lvs Ar^g Arg Arg His Arg Ala Thr Arg Lys lie 31 v He 
1 5 10 15 - 

Ala He Ala Thr Phe leu He Cys Phe Ala Pro Tyr Val Met Thr Arg 

20 25 30 

Tro Val Leu Ala Val Arg Leu Leu Leu Trp Glu Gin Leu Gly Gly Leu 
35 40 45 

Gly Leu Ser Val Gly Leu Gly Phe Pro Ala Arg Tyr Leu Glu Gly Gly 

5C 55 60 

His His Gin Arg Thr Leu Leu His Thr Arg Ala Gin Gly Cys Ala Ser 
65 70 75 80 

Ala Pro Gly Lys Asp Pro Gly Arg Glu Val Ala Leu Ala Pro He Leu 
85 90 95 

Ser Tyr Lys Gly Asp Ser Pro Cys Pro Gly Thr Gly Arg Tyr Gly Val 
100 105 110 

Cys Glu Ser Ala Pro Gly Ser Leu Asn Leu Glu Ser Phe Gin Asn Gin 
115 120 125 

Ala Thr Trp Asp Leu Arg Pro Gin Thr Pro His Leu Leu Gly Val Glu 
130 135 140 

Leu Gly lie Trp Val Glu Ala Pro Ala Gly Ala Ser Gly Gin His Cys 
145 150 155 160 

Gin Val Ser Val Leu Phe Ala Ser Leu Phe Pro Gly Asp Leu Gly Leu 
165 170 175 

Ser Ala Cys 

<210> 195 

<211> 138 

<212> PRT 

<213> Homo sapiens 

<400> 195 

Arg Asn Ser Val Glu Arg Ala Ser Val Leu Asn Val Val Lys Val Tyr 
15 10 15 

Thr Glu His Gly Pro Phe He Trp Val Arg Glu Thr Thr Ser Pro Phe 

20 25 30 

Val Leu Ser His Phe Leu Leu Val Phe Leu Thr His He Ala Asp Val 
35 40 45 

He Leu Met His Lys Tyr Leu Gly Lys Val Ser Glu Ala Gly Phe Leu 
50 55 60 

Leu Val Phe Pro His Ser Leu Ser Val Val Cys Phe Tyr He Leu Cys 
65 70 75 80 
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Asd Phe Pro lie Thr Phe Leu Cys ?he Tyr Arg Arg Ser Arg 5er Cys 
85- 90 95 

Leu Thr His Leu Trp Thr Leu Ala Asn Gly Met Arg Gly His Met Pro 
100 " 105 110 

Phe Leu His Pro Ser Arg Ser Leu Met Trp Leu Gin Arg Ala Gin Gly 
115 • 120 125 

Leu Tyr Ser Gly Ser Leu Pro Ala Gin His 
130 135 

<:210> 196 

<211> 196 

<212> PRT 

*:213> Homo sapiens 

-:400> 196 

^he Thr Lys Pro lie lie lie Ser Asn Pro Asn Arg Asp Leu Trp Leu 
15 10 15 

Leu Ser lie Lys Gly Asn Lys Ala Pro Ser Pro lie Leu lie lie Phe 

20 25 30 

Ser Phe Leu Phe Tyr Phe Leu Ser Phe Phe Asn Met Phe Gin Cys Gin 
35 40 45 

Asn Arg Leu Ala His Leu Cys Ser Pro Ala Ala Phe Pro Arg Arg Ala 
50 55 60 

Ala Ser Asn Ser Leu Trp Ser Gin Trp Ala lie lie Arg Gly Asn Thr 

65 70 75 80 

Cys Met .Leu Lys Ser lie Cys Pro Leu Thr lie Asp Lys Gin Ala Leu 
85 90 95 

Asn Lys Lys Ser Ser Thr Gin lie Ser Phe Leu Asn Ala Val Leu Phe 
100 105 110 

Leu Arg Phe Lys Asn Ser Ser Thr Pro Phe lie Leu His lie Tyr Phe 
115 120 125 

Thr Thr Ala Leu Leu Thr Ser Phe Pro He Leu Ala Gin Asn Phe Tyr 
130 135 140 

Giu Glu Asn Leu Arg He Thr Ala Leu Val Thr Cys Trp Ser Gly His 

145 150 155 160 

His Ala Phe Phe He Trp Gin Leu He Gin Ser Leu Phe His Asn Lys 

165 170 175 

Ser Asp Leu Glu Ser Gin Arg Lys Lys Lys Leu Arg Thr Cys Trp Glu 
180 185 190 

Ser Pro Val Ser 
195 

<:210> 197 
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< 2 1 1 > 116 
<212> ?RT 

<213> Homo sapiens . 
<40C> 197 

Phe Val ?he Lys Leu Val Thr His Thr His Thr Ser 3er Ala Arg His 
"5 10 15 



Thr Met Lys Thr Val Ala Pro Val His Phe Ser Leu Leu Val Pro Arg 
20 25 30 



Gly Asn Tyr Phe Leu Leu lie Val 
35 40 



Leu Ser Leu Tyr Cys His Phe Leu 
50 55 

Phe Gin Phe Phe His Ala Gly Arg 

65 70 

Ser Phe Pro Val Thr Gin Tyr His 
85 

Thr Leu Ser lie Phe Ser Leu Lys 
100 



Phe Phe Trp Tyr Leu Ser Pro Tyr 
45 

lie Phe Gin Phe Ser Thr Leu lie 
60 

Arg Gly Phe Asn Tyr Phe Leu Leu 
75 80 

Thr His Thr Pro Ser Leu Thr Pro 
90 95 

Ser lie lie Asn lie Tyr lie lie 
105 110 



lie Met Cys Arg 
115 



<210> 198 

<211> 220 

<212> PRT 

<213> Homo sapiens 

<400> 198 

Ala Pro Val Lys lie Ser Val Leu Gin Asp Lys Arg Cys Gly Gin Gly 
15 10 15 

Thr Gin Ser Leu lie Glu Val Leu Met Leu Pro His Ser Trp Ala Asp 

20 25 30 

Ala lie Leu Leu Trp Glu Leu Thr Ser Ser Pro Cys Thr Thr Ser Glu 
35 40 45 

Gly Ser Ser Pro Ser He Leu Tyr Cys Thr Tyr Leu Thr His Thr Leu 

50 55 60 

His Ser Ser Ala His Phe Leu Arg Val Arg Ala Phe Ser He His Ser 

65 70 75 80 

He Leu Trp Phe Leu Asn Leu Trp His Gly Phe Leu He Arg Asp Pro 

85 90 95 

Gin Glu He Thr Arg Lys Thr Asp Thr Gin Ala Pro Ser Cys Asn Pro 
100 105 110 

Arg Gin Asp Glu Leu Ser Thr Lys He Glu Lys Pro Leu Arg Val Pro 
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115 120 125 

^rp Arg Ala Val Gly Lys Ser Gly Val Arg Ser Ser Thr Ser Gin Giy 
130 135 140 

His Thr Leu Pro Leu Ser Pro Leu Ser Cys Met Ser Ser Gly Lys Leu 
145 150 155 160 

Ser Lvs Leu His Gly Gin Gly Cys Leu Asp Asp Thr Cys Gly Gin Gin 
165 170 175 

His Pro His lie Pro Arg Asp Val Glu Lys Pro Lys Lys Gly Ala Ala 
130 185 190 

~*-p Arg Glu Phe Trp Gly Lys Glu Arg Gin Phe Cys Val Asp Cys Gin 
195 " 200 205 

Aso Gin Pro Cys Leu Leu Arg Cys Leu Glu Gin Ala 
* 210 * 215 220 

<21C> 199 

<211> 200 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 199 

Leu Leu Phe Leu Val Tyr Thr lie Ser Thr Thr Gly Val Val Gly Asp 
15 10 15 

Lys Asp Asn lie Phe Ser Pro Leu Ser Thr Pro Phe Leu Phe Cys Pro 
20 25 30 

Phe Cys Gly Pro lie lie Cys Gin His Leu Lys lie Gly Ser His Leu 
35 40 45 

Leu Arg lie Lys Met His Pro Tyr Pro Gly Ser Phe Ser Met Ser Arg 

50 55 60 

lie Thr lie Ser Lys His Ala Tyr Pro Asn Leu Thr Cys Gin Leu Gin 

65 70 75 30 

Trp Thr Leu lie Ser Thr Ser Leu Pro Pro Ala Pro Ser Ser Val Leu 
85 90 95 

Cys He He Gin Lys Tyr Ser Ser Ser Glu Val Arg Leu Trp Tyr Thr 
100 105 110 

lie Phe Leu He He He Trp Phe Ser Tyr Phe lie Thr His lie Ser 
115 120 125 

Phe lie Leu Asn Leu Ser Leu Phe Cys Asn Leu Ser Leu Pro Ser Leu 
130 135 140 

^he T 'e Ser Vai Met Val Trp Val Phe Leu Ser Leu Gin Asn Ser Cys 
145 150 155 160 

Asn Val Ser Ser Ala Ser Val Leu Lys Arg Trp Gly Leu Gly Gly Asp 
165 170 175 
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Val Thr Lys Val Fi^ Pre Ser Met Gly Leu Arg Thr Leu Tyr Lys Arg 
130 _ 135 190 

Leu His Thr Ala Fhe Ser Cys Phe 
195 200 

<21C> 200 

<211> 193 

<212> PRT 

<213> Homo sapiens 

<400> 200 

Ser Ala lie Val lie Phe Leu Ser Ser Phe Leu Cys His Phe Leu Phe 
15 10 15 

lie Phe Gly Arg Arg Met Leu Ser Tyr Tyr Lys Pro Tyr Lys Cys Lys 

20 25 30 

Leu lie lie Val Arg Lys Cys Tyr lie Ser Glu Cys Leu Leu Arg Leu 
35 40 45 

Ser Thr Phe Trp Cys Pro Tyr Ala Ala Pro Cys Cys Pro Val Ser Thr 
50 55 60 

Leu Thr Glu Asn Cys Pro Lys Leu Pro Thr Phe Ser Thr Ser Leu Tyr 

65 70 75 80 

Ser Ala lie Lys Thr Tyr Leu Ala Arg Asp Pro Asp Cys Trp Ser Phe 
85 90 95 

Pro Pro Gin Cys Gin Trp Val Asn Arg Gin lie Lys Glu Arg Ser Ser 
100 105 110 

Ser Leu Phe lie Tyr Pro Phe lie lie Phe Trp Gin Leu Thr Gin Ala 
115 120 125 

Phe Glu Leu Val Leu Cys Gly Gin Cys Leu lie Ser Arg Phe Pro Ser 
130 135 1 140 

Leu Gly Phe Gin Thr Leu Pro Val Leu Val Gin Ala Thr Leu Met Asp 
145 150 155 160 

Leu Ser Leu Pro Val Ser Asn Leu Cys Thr Ser Pro Thr Leu Tyr Pro 
165 170 175 

His Trp Leu Leu Ala Val Phe Pro Thr Ala Thr Cys Val Leu Pro Ser 
180 185 190 

Leu Pro Val Pro Thr Leu 
195 

<210> 201 

<211> 206 

<212> PRT 

<213> Homo sapiens 

<400> 201 
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3er Thr ^.rg Cys H;Ls Arg Cys Ser Vai Pro Trp Pro Gly Pro Phe Trp 

1 5 1C 15 

Arg His Gin Thr Hrs Asp Lys Ala Gin Ala Val Arg Lys Glu Lys Asn 
10 " 25 30 

Leu Val leu Ser Ser Phe Leu Gin Ser Glu Arg Trp Met Cys Val Thr 
35 40 45 

Leu Ser Leu Leu Glu Thr Leu lie Lys Trp Phe Leu Leu Met Val Leu 

50 55 60 

Leu Ser Leu Arg Thr Leu Arg Ala Gly Val Gly Met Asn Leu Cys Asp 
65 70 75 80 

lie Tyr Ala Tyr Ser Glu Ser Leu Leu Ser Ser Lys Asn Val Val Lys 

85 90 95 

Leu Glu Pro Val Phe Phe Leu Ser Ser Gin Glu Asp Leu Arg Lys Ser 
100 105 110 

Gin Ser Cys Thr Lys Phe Ser Cys Phe lie Asn Arg Ser Pro Ala lie 
115 120 . 125 

Ser Thr Phe Trp Leu Lys Leu Tyr lie Phe Thr Tyr His Asn Asp Cys 
130 135 140 

Leu Val Asn Asp Phe Leu Ser Tyr Gin Leu Leu Glu Ser Tyr Thr Thr 
145 150 155 160 

Phe Arg Ala Thr Val Ser Phe Leu Leu Phe Leu Tyr Trp lie Leu Val 

165 170 175 

Gin Phe Ser His Pro Lys Thr Leu Met Ala Tyr Asn lie lie Pro Met 
180 185 190 

His lie Leu Ser Tyr Thr Ser Asn His Leu lie lie Tyr Asn 
195 200 205 

<210> 202 

<211> 167 

<212> PRT 

<213> Homo sapiens 

<400> 202 

rhr Ser His Thr His Gly Ser Ser Ser Met lie His Thr Leu Thr Gly 
15 10 15 

lie Asn Leu Pro Leu His Phe Trp Pro Arg Arg Thr Phe Ser Asp Trp 

20 25 30 

Giv Ser Lys Glu lie Thr Glu lie lie Lys Arg Lys lie lie Ser Gin 
35 40 45 

^sp Ser Phe Ala Thr Tyr Leu Ala Leu Lys Leu Arg Phe Ser Glu His 
50 55 60 
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C ys 
6 5 



lie Leu Pro Gin T h r Thr His Thr His Thr H 
, 70 75 



is He Glu T 



Phe 

30 



He Arg Asn Trp Ala Thr Tyr 
35 



Asp. Ser Gl 



y Lys Arg His Leu f 
95 



Asn 



Gly Thr Glu His His He Tyr Glu Ser Ser Val Gin Arg lie Ser Glu 
100 . 105 110 

Asn Val His Lvs Val Ser Ala ?he His Arg Leu Gly He Glu Ala Val 

115 ' 120 125 

Ala He Thr He Lys lie Gin Ala Gin Gly Lys Met Lys Leu Gly Val 
130 155 140 

Lvs Gly Ser Glu He His Phe Arg Lys Ala Phe Lys Ala Arg Lys Met 

145 150 155 160 

Arg Ser Thr Trp Tyr Val Phe 



<210> 203 

<211> 181 

<212> PRT 

<213> Homo sapiens 

<400> 203 

Asn Lys Ser Ser Lys Gly Asn He Phe Arg Cys Phe Tyr Tyr Phe Leu 
1 5 10 15 

Phe Phe lie Phe Leu Leu Trp Lys Leu Leu Val Gin Thr Ala Pro Phe 

20 25 30 

Cys Asn Pro Pro Ala lie Ser Gin Thr Ser Val Lys Val Lys His Ser 

35 40 45 

Thr Gly Val Arg Ala Val Thr Asn Ser Leu Pro Asn Arg Leu Thr Leu 

50 55 60 

Leu Leu Tyr Ser Ala Gly Arg Lys Cys Lys Glu Pro His Thr Ala Leu 
65 70 75 80 

Glu Gin Ala Pro Asn Cys Leu lie Met Gly Thr Cys Tyr Gin His Phe 
85 90 95 

Pro Arg Gin Gin Ala Met Pro Pro Val Pro Asp Pro Ser His Leu Ala 
100 105 HO 

Tyr Asn Cys Pro Ser Leu Val Ala Met Ala He Gly lie Lys Leu Gin 

115 120 125 

Val Leu Cys Trp Thr Ser Arg His Leu Leu Ser His His Ser Leu Ser 
130 135 140 

Leu Cys Leu Ser Leu Thr Leu Ala Phe Pro Ser Lys Pro Asn Lys Asn 
145 150 155 160 

Tyr Leu Asp Asn Phe Ser Ser Ser Ser Ser Lys Asn Leu He Phe Cys 



165 
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165 170 175 

■» 

Leu Phe Val Leu Val 
180 

<210> 20 4 
<211> 186 
<212> PRT 
<213> Homo sapiens 

< 4 0 0 > 204 

Ala Arg Leu Arg His Gin Ser Asn Giy Leu Vai Leu Ser Ser Pro Gly 
5 10 15 

Gly Leu lie Lys Glv Giy Ser Leu Gly Asn Val Ser Val lie Gly Pro 
20 - 25 30 

3er Val Asn Thr Tyr Leu Ala Asn Ala Ser Ser Lys Trp Pro Gly Ala 
35 40 45 

Ala Phe Arg Thr Leu Arg Arg Phe His Asn Val Val Leu Arg Met Val 

50 55 60 

^he Leu His Trp lie Phe Phe Leu Pro Phe Gin Leu Tyr Lys Leu Phe 
65 70 75 80 

Tyr Glu Lys Gly Gly Asn Ala Lys Gly He Gly Val Gly Gly Asn Val 
85 90 95 

Lys He Leu Gin Asp Pro Ala Ser He Phe Gly Ala Gin Arg Glu Pro 
100 105 110 

Gly Ser Thr Phe Leu Asn Thr Gly Gly Thr Gly Gly Met Glu Ala Trp 
115 120 125 

Ser Gly Gly Ala Cys Gly Gin Thr Pro Ala Ala Leu Ser Thr Tyr His 
130 135 140 

He Met Ala Trp Gin Thr Ser Ser Pro Ser Lys His Arg Leu Leu Ala 
145 150 155 160 

Asp Ser Pro Gin Lys Asp Met Pro Gly Val Asp Ala Trp Asn Ser Leu 
165 170 175 

Leu He Tyr Trp Asn Pro Lys He Lys Gin 
180 185 

<210> 205 
<211> 249 
<212> PRT 
<213> Homo sapiens 

<400> 205 

Phe Lys He Val Ser Leu Phe Leu Tyr Lys Pro Ser Arg Leu Gin Lys 
15 10 15 

Phe Lys Asn Thr His Glu Val Gly Asn Cys He His Phe Leu Ser Thr 
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20 25 30 

-• 

Gin His Ser Met Thr Asp Leu 7a 1 7a I Leu Asn Asn Thr Asn Leu Leu 

3 5 * 4 0 4 5 

Ser Gin Ser Ser Leu Asp Gin Lys Phe Asn lie Gly Ser Ala Lys lie 
50 55 60 

Lvs GIv Leu Ala Cvs Ala Ser Tyr Arg Phe Gly Arg lie His Phe Gin 
65 7 0 7 5 80 

Val His Ala Tyr Cvs Trp Leu Asn Ser lie Pro Cys Ser Tyr Arg lie 
85 " 90 95 

lie Pro Val Phe Leu Leu Ala Lys Gly Leu Asn His Phe Leu Pro Leu 
100 105 110 

Glu lie Val Cys Phe Pro Tyr Leu Met Ala Leu Leu Ser Ser Lys Ser 
115 120 125 

Ala lie Met lie Gin Val Leu Pro Phe lie Ser Ser Val lie Tyr Ser 
130 135 140 

Asp Met Ser Ser Leu Pro Ser Leu His Leu Thr Leu Leu Pro Ser Ser 
145 150 155 160 

lie Cys Lys Gly Pro His Thr Asn Pro Glu Ser Leu Tyr Phe Lys lie 
165 170 175 

Asn Leu Leu Glu Pro Phe His Leu Gin Asn Cys Val Ser lie Tyr His 
180 185 190 

Asn lie Ser Thr Gly lie Trp His Lys Arg Val Thr lie Met Ala Cys 

195 200 205 

Val Ser His Lys lie Thr Ala Pro Asn Arg lie Thr Ser Lys Leu Ala 
210 215 220 

Tyr Phe Tyr lie Asn Pro Pro Lys Asp Asn Cys Arg Ser Ser Ser Lys 
225 230 235 240 

lie Pro Asp Met Lys Leu Ala lie Ala 
245 

<210> 206 
<211> 240 
<212> PRT 
<213> Homo sapiens 

<400> 206 

His His Ser His Leu His Gin Pro Thr Arg Ala Pro Val Gly Glu Gly 
1 5 10 " 15 

Lys Leu Ser Lys Cys Leu Trp Gly Ser Ser Val Gly Ser Leu Arg Arg 
20 25 30 

Gin Gly Leu Leu Gly Arg Ala Phe Arg His Gly Arg Gly Arg Arg Glu 
35 40 45 



126 



BNSDOCID <WO 0162924A2 



WO 01/62924 



PCT/LS01/05W) 



Gly Thr Gin Asn Gin Glu Glv Val Gly Gly Ser Asp Leu Met Ser Gin 
50 " , 55" 60 

Lys Thr ^he Trp Lys Ser Gly Leu Pro Ala Leu Glu Gly Met Thr Leu 

65 70 75 30 

Ser Arg Val Pro Cys Lys Asp Ser Pro Glu Arg Leu Pro Asn Ser Ser 
85 90 95 

Arg Asp Pro Gly Ala Asp Cys His Pro Thr Arg Val Arg Pro Gly Arg 
100 105 110 

Cys Val Leu Pro Arg Ala Leu Gin Thr Phe Gly Ala Cys Lys Gly Asn 
115 120 125 

Gly Glu Ser Leu Trp Gin Arg Gin Arg Leu Gin Ser Glu Cys Lys Met 
130 135 140 

Ala Lys lie Met Leu Leu Val lie Leu Leu Phe Val Leu Ser Trp Ala 
145 150 155 160 

Pro Tyr Ser Ala Val Ala Leu Val Ala Phe Ala Gly Ala Val Ala Lys 
165 170 175 

G n y Leu Gly Lys Arg Leu Lys Val Trp Gly Gin Glu Gin Glu Ala Trp 
180 185 190 

Pro Ala Ser Pro Ser Gin Pro Asn Pro Gly Gin Pro Ser Ser His Pro 
195 200 205 

Arg Thr Ser Phe Thr Ala Tyr Ser Leu Pro Trp Val Arg Cys Pro Ala 

210 215 220 

Pro Gly Trp Val Gly Gly His Leu Val Pro Gly Ser Thr Arg Ala His 

225 230 235 240 

<210> 207 

<211> 170 

<212> PRT 

<213> Homo sapiens 

<400> 207 

His Arq He Phe Lys Ala Phe Ser Gin Val Thr Phe Asp Cys He Asn 
15 10 15 

S^r re Phe Phe Leu Leu Leu He Leu Cys Phe Cys His Asn Leu Leu 
20 25 30 

Leu Leu Tyr Cys He Cys Leu Asn Lys Leu Leu Asn Leu Leu Leu Phe 
35 40 45 

L^u He Val Leu Phe Phe Asn Leu His Thr Lys Asp He Ser Asn His 

50 55 60 

ri e T v,^ X'° Thr Il<=> Leu Lys Cys Ser Glu Phe Asp Tyr Ala Phe Thr 

65 "~ " 70 75 30 
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Phe Ala i yr Lys Cys lie Cys Leu Asn Lys Leu Leu Asn Leu Leu Leu 



?he Leu lie Val Leu Phe Phe Asn Leu Tvr Thr Leu ?vr Val Tvr Val 

10 0 ICS J 110 

Leu Val lie Ser lie Leu Phe Phe Gin Val Phe Ser Asn lie Lys Asn 
115 120 125 

Ser lie Ser lie Ser Cys Lys Thr Gly Met Val Leu Leu Asn Ser Leu 
130 135 140 

Ser Phe Phe Leu Gly Lys Pro Leu Ser Leu Phe Leu Phe Leu Lys Asp 
145 150 155 160 

Ser Phe Ala Met Tyr Ser lie Leu Phe Trp 

165 170 

<210> 208 
<211> 174 
<212> PRT 
<2 1 3> Homo sapiens 

<400> 208 

Thr Val Ser Val Thr Gin Tyr He His Ala Trp He Phe He Pro Val 
15 10 15 

Phe Leu Phe Ser He Cys Tyr Thr Leu His lie Leu Gly His Cys Ser 
20 25 30 

Ser Arg Pro Asn Asp Arg Gly Gin Met Asn His Tyr Val Leu Leu Ser 
35 40 45 

Met Leu Lys Gly Lys Lys Ser He Asn Ser Met Phe He Tyr Cys Phe 

50 55 60 

Tvr Leu Pro Met He Phe Phe He Leu Gly Gin Lys Phe Asn Leu Ser 
65 70 75 80 

Tyr He Phe Gin Thr Phe Lys Met Phe Ala Val lie Phe Ser Thr Ser 
85 90 95 

Trp Gin Gin He Cys Phe Arg He Cys Ser Leu Tyr Tyr Ser Cys Leu 
100 105 110 

Cys Val Cys His Thr Glu Ser Thr Phe Gin Lys Leu Leu Lys Glu He 
115 120 125 

Thr Glu Met Lys Val Met Asn Ala He Leu Leu Glu He Asn Phe Leu 
130 135 140 

Ser Lys Asp Asn Arg Gly Ser Val Leu Ser Glu Glu Pro Gly Ala He 
145 150 155 160 

Leu Lys Ser Leu He Ser Leu Pro Pro Phe His Gly Met Tyr 
165 170 

<210> 209 
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<211> 165 
<212> PRT 

<213> Homo sapiens _ 

<40C> 209 

Giv Pro Arq Asp Leu Ser Thr Ser Leu Giy His Met Gly Trp Leu Arg 
15. 10 15 

Ala Leu Gin Arg Glu Thr Leu Pro Gin Trp Gly Pro Arg Pro Val Lys 
20 25 30 

Arg Glu lie Lys Thr Lys Ser Ala Asp Phe Gin Ser Ser Ser Phe Asn 
35 40 45 

lie Ser Lys Ser His Lys Asn Tyr Ser Arg Glu Leu Val Glu Arg Leu 

50 55 60 

Giu Leu Gly Arg Lys Ala Gly Tyr lie Phe Leu Phe Ser Asn Phe Ser 

(5 5 ' 7 0 7 5 3 0 

Ser Tyr Thr Trp His Leu Ser Ser Leu Leu Leu Leu Leu Phe Arg Leu 
85 90 95 

Leu Trp Pro Gin Glu Gly Gly Met Leu Asp Gly Trp Arg Ala Arg Glu 
100 105 110 

Gly Leu Arg Cys Asn Ser Tyr Phe His Val Cys Asp Asn Ala Val Ala 
115 120 125 

Met Leu Phe Ser Glu Ala Ser Ser Cys Thr Gin Gly Val Leu Leu Met 
130 135 140 

G'n Arq Gly Arg Phe Gin Cys Leu Ala Val Val Tyr Leu Pro Cys Arg 

145 150 155 160 

Cvs Ser Gly Gin Gin 
165 

<210> 210 
<211> 167 
<212> PRT 
<213> Homo sapiens 

<400> 210 

Thr Ser His Thr His Gly Ser Ser Ser Met He His Thr Leu Thr Gly 

15 10 15 

He Asn Leu Pro Leu His Phe Trp Pro Arg Arg Thr Phe Ser Asp Trp 

20 25 30 

Gly Ser Lvs Glu He Thr Glu He He Lys Arg Lys lie He Ser Gin 
35 40 45 

Asp Ser Phe Ala Thr Tyr Leu Ala Leu Lys Leu Arg Phe Ser Glu His 
50 55 60 

Cys lie Leu Pro Gin Thr Thr Has Thr His Thr His He Glu Tyr Phe 
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Lvs lie Arg Asn Trp Ala Thr Tyr Asn Ser Giy Lys Arg His Leu Asn 
35' 90 95 

31 y Thr Glu His His lie Tyr Glu Ser Ser Vai Gin Arg lie Ser Glu 
100 " 105 'llO 

Asn Val His Lys Vai Ser Ala Phe His Arg Leu Gly lie Glu Ala Vai 
115 120 125 

Ala He Thr lie Lys He Gin Ala Gin Gly Lys Met Lys Leu Gly Val 
130 135 140 

Lys Giy Ser Glu He His Phe Arg Lys Ala Phe Lys Ala Arg Lys Met 
145 150 155 160 

Arg Ser Thr Trp Tyr Val Phe 
165 

<210> 211 
<211> 202 
<212> PRT 
<21 3> Homo sapiens 

<400> 211 

Ser Thr Gly Phe Phe Ser Met Pro Leu Phe His Phe Gin Pro lie Ser 

15 10 15 

Ser He His Cys Leu Ala Ser Tyr Pro Asn Cys Thr Lys Pro Ala Gin 
20 25 30 

Ser Leu Trp Glu Asp Phe Glu Asn Ala Phe Ser Cys Val Ala Ser Leu 
35 40 45 

Val Ser He Lys Leu Ser Thr Thr Met Pro Trp Cys Gin Cys He Leu 
50 55 60 

Ser Val Gin Cys Ala Glu Arg Thr His Trp Gin Leu His Tyr Gin Leu 
65 70 75 80 

Ser Leu Phe Cys Pro Ser Asn Arg Lys Tyr Phe Asn Pro Gly Lys Ser 
85 90 95 

He Arg Val Ser His Ser Phe Ala Glu Leu Leu Val Ala Trp Pro Glu 
100 105 110 

Thr Leu Ser Ala Ala Pro Val Thr Gin Trp Pro Phe Ser Phe Ser Glu 
115 120 125 

Thr Phe Phe Leu Asn Leu Cys Val Pro Cys Leu Asn Leu Tyr Trp Leu 
130 135 140 

He Ser Arg Pro Val Lys Leu Ser He Leu Thr Pro Ser Leu Pro Ser 
145 150 155 160 

Arg Asn Ala He Cys Leu Ser Phe Leu Ser Tyr Leu Leu Leu Pro Gly 
165 170 175 
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15 
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20 


He 
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30 


Ser 
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35 
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40 
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45 


Pro 
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Cys 
50 


Lys 
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Ser 
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55 


Gly 


Ser 


Cys 


Leu 
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60 
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Ser 
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His 


Ser 

6 5 
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His 


Asn 

70 


Leu 
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75 


Cys 


He 
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30 
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Thr 


Thr 


Lys 
85 


Val 


Thr 
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Arg 
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90 


Cys 


Pro 
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95 
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Phe 


His 
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100 


Asn 


Val 


Ser 


Asp 


Pro 
105 
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Ser 
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110 
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115 


Val 
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Lys 
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Gly 


He 


Ser 


lie 
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130 


He 
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He 
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He 


Lys 


Cys 


Val 


Met 
140 


Cys 


Phe 


He 


Leu 


Leu 
145 


Lys 


Ser 


Phe 


Pro 


He 

150 


Ser 


Tyr 


Phe 


Asn 


Lys 
155 













<210> 213 

<211> 190 

<212> PRT 

<213> Homo sapiens 

<:400> 213 

Lys Ala Thr Gin Lys His Ser Ser Thr Lys Trp Ser Ala Ser Asn Cys 
15 10 15 

Ser Val Ser Gly Phe Tyr Asp Ala Glu Phe Gly Ser He Glu Ser Thr 
20 25 30 

Val Ser Met Asp Cys Pro Asn Pro Ser Ser Lys He Val Asp He His 
35 40 45 
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G 1 v 


Leu 
50 


Ser 


Gin 


va.1 


His 


Cys 
55 


Phe 


He 


Tvr 


Leu 


Phe 

60 


lie 


Tyr 


Leu 


He 


Leu 


Asp 


Ser 


Arg 


Ala 


His 

70 


Vai 


Gin 


Vai 


Cys 


7 c 


Met 


Asp 


He 


Leu 


Cvs 

30 


Asp 


Ala 


Asp 


Vai 


Trp 
85 


Val 


Ser 


lie 


Glu 


Pro 

90 


Vai 


Thr 


Leu 


He 


Val 
95 


Asn 


Leu 


Val 


Pro 


Asn 
100 


Trp 


Asn 


Trp 


Met 


Gin 
105 


Gly 


Leu 


Ser 


Arg 


Ser 

110 


Arg 


Thr 


Gly 


Ser 


Ser 
115 


Pro 


Pro 


Asp 


Leu 


Leu 

120 


Gly 


Leu 


Asp 


Leu 


Leu 
125 


Lys 


Asp 


Gin 


Lys 


Gly 
130 


Arg 


Arg 


Tyr 


Glu 


Leu 

135 


Asp 


Ala 


Cys 


Thr 


Gin 
140 


Tyr 


Ser 


His 


Ser 


Val 
14 5 


Phe 


Glu 


Ala 


Tyr 


Leu 
150 


Asp 


Gin 


Gly 


Cys 


Asp 
155 


Leu 


Leu 


Lys 


Gly 


He 
160 


Thr 


Lys 


Ala 


Thr 


Thr 
165 


Leu 


Ser 


Ala 


Asn 


Lys 
170 


Val 


Val 


Ser 


Asn 


Leu 
175 


He 


lie 


He 


His 


Phe 

180 


Leu 


Leu 


Leu 


His 


Phe 
185 


Lys 


He 


Asp 


Thr 


Cys 
190 






<210> 
<211> 
<212> 
<213> 


214 
76 
PRT 
Homo 


sapiens 
























<400> 


214 




























Thr 
1 


Pro 


He 


Asp 


Ser 
5 


Asp 


Leu 


Glu 


Val 


Arg 
10 


Ala 


Lys 


Ala 


Tyr 


Pro 

15 


Glu 


Pro 


Pro 


Ser 


Leu 

20 


Thr 


Pro 


Leu 


Phe 


Gin 
25 


Phe 


Ser 


Phe 


Ser 


Gin 
30 


He 


Ser 


Pro 


Leu 


Gly 
35 


Cys 


Aia 


Lys 


Pro 


Ser 
40 


Trp 


He 


Gin 


Lys 


Phe 
45 


His 


Phe 


Gin 


Tyr 


Gly 
50 


Tyr 


Cys 


Phe 


Gin 


Ser 
55 


He 


Thr 


Pro 


Lys 


Asn 

60 


Ser 


Arg 


Arg 


Lys 


Lys 
65 


Gly 


Ser 


Val 


Vai 


He 
70 


Phe 


Lys 


Ser 


Gin 


Asn 
75 


Hxs 










<210> 
<211> 
<212> 
<213> 


215 
169 
PRT 
Homo 


sapiens 
























<400> 


215 




























Arg 
1 


Asp 


Thr 


Ala 


lie 
5 


His 


Gly 


Val 


Phe 


Met 
10 


Asn 


Leu 


Ser 


Leu 


Met 

15 


Asn 
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Ala Tyr Asp Met Ph^e lie His Leu Phe Val Glu Ser ?he Asp Arg Phe 
20 . 25 30 

Ala Gin Asn Arg Glu Val Val Val Val Ala Val Trp lie Trp Glu Gly 
35 40 45 

Glu Val Ser Phe Gly Gin Val He Ser Ala Tyr Gin Thr lie Lys Gly 
50 55 60 

Ser Ala Phe Thr Glu Cys Trp Leu Gly Cys Asp Ser Cys Phe Ala Leu 

65 70 75 80 

His Ser Leu Lys Arg Leu Tyr Val Ser Pro Leu Cys Pro Phe Pro Ser 
35 90 95 

His Leu Lys He Asn Arg Arg Glu Asn Asn Val He Arg Gly Ser Asn 
100 105 110 

Sys Tyr Cys Leu Cys Arg Val Val Val Asp Thr Gly Met Phe Pro 

li5 120 125 

Tyr Ser Leu Cys Leu Ala His Leu Lys Cys Val He lie Asn Asp He 
130 135 140 

Leu Lvs Asn Thr Glu Gin Leu Val Leu Gly He Cys Pro Thr Ser Tyr 
145 ' 150 155 160 

Asp Ser Ser Ala He Leu He Ser Leu 
165 

<21C> 216 
<211> 111 
<212> PRT 
<213> Homo sapiens 

<400> 216 

Lvs Prn Ser Leu Asp Tyr Tyr Tyr He He Gin Met Cys Met Cys Val 
1 5 10 15 

SPr Ala Met Tyr Leu Leu Leu Leu Ser Arg Val Tyr Asn Met Lys Leu 

20 25 30 

Leu Thr He lie Gin Glu He Arg Cys Met Asn Leu Val Gly Asn Val 
35 40 45 

Ser Tyr Tyr Asn Phe Tyr Asn He Ser Phe Lys His Phe Asp Ala Phe 
50 55 60 

Leu Leu p he Lvs Arg Leu Arg Asn Glu Asn lie Lys He Asn lie Phe 
65 ' ' 70 .75 80 

Leu Lys Cys Cys Ala Phe Tyr Leu Met Leu Leu Leu He Arg Ser Cys 

85 90 95 

Val lie Leu Phe Leu lie Glu Phe Asp He Arg Asn Lys Gly Arg 

100 105 110 
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<21G 
, - i - 

<21Z 
■:II3 


> 217 

> ISO 

> PRT 

> Heme 


sapiens 
























< 4 0 C> 2 






























Leu 


Thr 


Tyr 


Tyr 


Leu 


Gin 


Arg 


Asn 


Leu 


Ser 

:c 


Lys 


Pro 


Phe 


Leu 


Leu 
15 


Tyr 


Leu 


Ala 


Ser 


Arg 

20 


lie 


Pro 


Leu 


Pro 


Thr 

25 


Phe 


Asn 


His 


Pro 


Gly 
30 


Thr 


Leu 


Tyr 


Thr 


Ser 
35 


He 


Leu 


Thr 


Leu 


Phe 

40 


He 


Leu 


Pro 


Phe 


Val 
45 


He 


He 


Ala 


Ser 


Cys 
50 


?he 


Arg 


Ala 


Pro 


Leu 
55 


Asn 


Thr 


Lys 


Val 


Phe 

60 


Glu 


Ser 


Arg 


Asn 


Ser 
65 


Lys 


His 


Phe 


Lys 


Phe 

70 


Leu 


Ser 


Leu 


His 


Met 
75 


Gin 


Leu 


Leu 


Leu 


His 
80 


Ser 


Gin 


Tyr 


Thr 


Val 
8 5 


Asn 


Ala 


Asp 


He 


Glu 
90 


Arg 


He 


Ser 


Leu 


Leu 
95 


Glu 


Cys 


Asn 


Ser 


Leu 
100 


Arg 


Val 


Ser 


Asn 


Ser 

105 


Ser 


Ser 


Leu 


Lys 


Thr 
110 


Asn 


Pro 


Thr 


Lys 


Leu 
115 


Thr 


He 


Val 


Ser 


Thr 

120 


Thr 


Lys 


Ser 


Leu 


Gin 
125 


Val 


He 


Asn 


Leu 


Thr 
130 


He 


Glu 


Val 


Phe 


He 
135 


Phe 


Leu 


Leu 


Gly 


Lys 
140 


Pro 


Gly 


Gin 


Pro 


Gin 
145 


Gly 


Pro 


Thr 


Tyr 


Pro 
150 


Gly 


Val 


Thr 


Leu 


Lys 
155 


Val 


Met 


Arg 


Phe 


Pro 

160 


Ser 


Lys 


Met 


Thr 


Lys 
165 


Leu 


Ser 


Gly 


Phe 


. Ser 
170 


Gly 


Met 


His 


Thr 


His 
175 


Cys 



Val Thr lie Asn 
180 

<210> 218 
<211> 219 
<212> PRT 
<213> Homo sapiens 

<400> 218 

His He Glu Cys Ala He Pro Ser Asn Phe Cys Phe Asn Asn Cys Lys 
15 10 15 

His He Phe Cys Lys Tyr Asn Phe Ala Ser Arg Ala He Cys Phe Thr 
20 25 30 

Ser Leu lie lie Phe Cys Tyr Thr Asp Leu Gin Val He Leu His Lys 
35 40 45 
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5 

Val Gly Lea Asn Leu Lys Cys Leu Leu Phe lie Lys Cys Cys Pro Leu 
50 , 55 60 

Leu Met Phe lie lie Tyr lie Phe Leu Val Leu Asn Leu Asp Trp Lys 

65 70 75 80 

Asn Met Leu Cys Lys lie His Gly Asn lie Phe Arg Thr Asn Phe Tyr 
85 90 95 

Leu Tyr Arg Trp Leu He Ser Cys Ser Glu Asn Lys Thr Met Asn Lys 
100 105 110 

Gin Cys Phe He Tyr Ser Ser Phe Asn Val Ser Gin Val Asn Thr Tyr 
115 120 125 

Leu Leu Tyr Phe Leu Ser Ala Val Thr Pro Pro Phe Leu Leu Phe Ser 
130 135 140 

S^r- val Tztd Leu Cys Pro Arg Ala Asn Ser Val Pro Ser He Arg Leu 
145 * 150 155 160 

Ser Val Tyr Ser Thr His Gly Leu Glu Leu Lys Trp Leu Gly Asn Cvs 
165 170 175 

Asn Thr Val Asp Trp Ser His Phe Lys Leu Ala Gin Thr Trp Ser Tyr 
180 185 190 

Cys He Pro Lys Met Asn Ser Leu He Arg Thr Thr Phe Pro Thr Phe 
195 200 205 

Ser Cys Leu Leu Lys Pro Pro Ser Pro Leu Pro 
210 215 

<210> 219 

<211> 211 

<212> PRT 

<213> Homo sapiens 

<400> 219 

Phe Val Leu Cys He Phe Ser Leu Gly Ser Val Ser Val Ser Ser Pro 
15 10 15 

Cys Asn Lys Leu Ser Gin Val Ser Cys Phe Gin Val Phe Val Phe Leu 
20 25 30 

Val Asn Tyr Gin Thr Arg Gly Phe Gly Glu Leu Leu Glu Phe Ala He 

35 40 45 

Gly Val Arg Ser Glu Asp Asn Leu Val Cys Thr Val Phe Ser Leu Thr 
50 55 60 

Leu Trp Glv Leu Gly Met Val Gly Gly Arg Glu Ser Arg Cys Val Lys 
65 70 75 80 

Leu Thr Val He Phe Leu Pro Lys Lys Lys Leu Ser Pro Gin Gly Tyr 
85 90 95 



i_.ys G 



lu Ala Thr Thr Val Phe Pro Thr Leu His Thr Lys Phe Gin Gin 
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100 ICS 110 

Tro Asn Phe Met He Tyr Leu Gly Asn Tyr He Trp Arg Asn Vai Leu 
115 * 120 125 

Lvs Leu Gin He Leu Thr Lys Asp Phe Leu Lys Tyr Ser Asn Lys Vai 
130 135 140 

lie Asp Cys Asn Gin Asn Ser His Leu Pro Lys Arg Arg Trp Tyr Ser 
145 150 155 160 

He Leu Lys Vai lie lie Leu Leu Gly Lys Gin Cys Leu Pro Vai Leu 
165 170 175 

lie He lie Leu Glu Thr Thr Vai Phe He Asn Vai Ser Glu He Tyr 
180 185 190 

Asn Leu Asn Glu He Leu Met Pro Lys Met Asn Thr Gly His lie Phe 
195 200 205 

Lys His Tyr 
210 

<21C> 220 

<2il> 177 

<212> PRT 

<213> Homo sapiens 

<400> 220 

He Leu Lys He He Ser Leu Asp Thr Vai Leu Leu Cys Vai Ser Tyr 

15 10 15 

Arg Ser Thr lie Vai Phe Ser Leu Phe Pro He Vai He Arg Asp Arg 

20 25 30 

Ser Ser Ser Leu Phe Phe Leu Leu Gin Ser Phe He Trp Asn Leu Phe 
35 40 45 

Trp Cys Leu He His Lys Tyr Leu lie Cys Leu Pro Asn Arg Vai Lys 
50 55 60 

Met He Pro Vai Met Leu Leu He Cys Vai Leu Arg Arg Lys Lys Ser 
65 70 75 30 

Gly Ser Thr Met Ala Leu Gly He Leu His Lys Pro Met Lys Ala Vai 
85 90 95 

Thr Phe Vai Asn Vai Phe Leu Vai Glu Thr Ser Vai Glu Asn His Cys 
100 105 110 

Cys He He Vai Leu Ser Ser Arg Thr Tyr Ser Gly Asp Giy Asn Thr 

115 120 125 

Leu Leu Tyr Phe Pro He Trp Tyr Ser Leu Thr Thr Cys Gly Tyr Gin 
130 135 140 

Vai Leu Glu Met Trp Leu Gly Asp Gly Thr Glu He Phe Ser Leu He 
145 150 155 160 
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